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Extended Smoke Box for Burning 
Anthracite, 





The use of extended smoke-boxes and 
straight stacks on locomotives for burning 
soft coal has become familiar to railroad me- 
chanics, but their use for burning hard coal 
is not so well understood. We present here- 
with an engraving of the arrangement suc- 
cessfully adopted by Master Mechanic Wood- 
cock, of the New Jersey Central division of 
the Reading Railroad. His experience with 
it is given in the following letter : 

Hditor American Machinist : 

By request of your Mr. Hobart I send to 
you enclosed tracing showing our plan of ex- 
tended smoke box, designed and used for 
burning anthracite coal. We have now over 
one hundred and fifty locomotives equipped 
and in service with this arrangement, all of 
which have worked very satisfactorily. The 
first engine was equipped for a trial in 1883, as 
I was in doubt as to its being made to work 


satisfactorily. After this engine had been in | 
service for considerable time, and noticing its | 
operation, I became convinced that it was | 
worthy of further trial, and then commenced 
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Smoxe Box ExtTENsION AND SPARK ARRESTER—CYLINDERS 197 x 24”. 


equipping our engines as rapidly as con- 
venient. 

I find in the use of the arrangement we 
have a more steady and continuous draft on 
the fire, which is notsubjected to the sharp ac- 
tion of exhaust as is noticed in use of short 
exhaust pipe and with ordinary smoke box. 

I think this modified draft is due to the 
action of the extended smoke box, which is 
similar to the action of the air-chamber on a 
pump, tending to make the draft more con- 
tinuous; it is not subjected to the inter- 
mittent sharp action produced with short 
pipes. This arrangement I also think tends 
to more economical use of fuel, besides being 
a good spark arrester. 

In the application of this device to old 
boilers it is absolutely necessary to make all 
joints and attachments air tight to insure 
good success in use of it. 

The work must be solid and well done, and 
if done so no difficulty will, I think, be 
experienced, at least judging from the service 
ourengines are subjected to running at high 
Speed and hauling heavy freight trains, and 
noticing their working I am prepared to say 
itis giving good satisfaction. In the first 


% 








application of this device I adopted the plan 
as shown in tracing, and all our engines have 
been thus equipped, having had no occasion to 
change or alter the plans. 

Wn. Woopcock, M. M. 


———__+ => oe —____—— 

See that no shaft-spindle or journal has too 
much end motion. Excessive end-motion 
leads to excessive wear, and rapidly depre- 
ciates the efficiency of a machine. 


on spindles sprung out of line, boxes worn 
out, machines much too light for the pur- 
pose, without rests on which to hold the 
work or turning tool, and, to make matters 
still worse, the emery machine is placed in 
some dark corner of the shop upon an im- 
| proper foundation, and at the same time the 
| wheels are expected to grind all kinds of 
| saoreee, from the bar of tool steel and soft 
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you can scarcely see it is out of true; keep 
the dresser or diamond tool handy, and use it 
often, thus saving both the wheel and tool. 
Allow only one man to do the truing, and let 
him be one who understands what he is 
doing (leaving the experimenting to the party 
who sells you the tool), for the carbon is 
easily lost out of the setting, and once lost is 
seldom found. Do not wait until the wheel 
is a quarter of an inch out, and wear out 
your tool and wheel trying to get it in shape. 
Run your wheels on an emery machine and 
not on a polishing lathe, and run them at the 
speed the maker recommends. 

Place the dresser or diamond tool firmly on 
the rest in front of the wheel, and let it come 
gradually in contact with the periphery of the 
wheel, not trying to take off too much at one 
cut, but pass the tool back and forth across 
the face of the wheel until the uneven places 
are taken out or the glaze removed. 





——- me 


Investigations in Germany seem to prove 
that many explosions in coal mines, hitherto 
attributed to fire-damps, are really due to fine 
coal dust in the air. 
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How to True Emery Wheels. 
By L. Best. 





At different times articles have appeared 


giving information about turning and truing | 


emery wheels when out of balance, but they 
are usually written by those who have had 
experience with wheels of only one class 
(while there are over thirty different varieties 
manufactured), so that the methods practiced 
in one shop would be of very little practical 
value in another where wheels of a different 
make are used. 

Having had a long practical experience in 
adapting emery wheels and corundum wheels 
to all classes of work, and observing their 
condition after weeks and months of use and 
misuse, both as regards actual grinding and 
attempts fo true them, I feel that a statement 
of what this experience has taught me will be 
appreciated by the users of wheels who wish 
to keep them in proper condition and get as 
much service from them as possible. 

At the start let it be thoroughly understood 
that an emery wheel is one of the most abused 
and neglected tools in use, especially in some 
machine shops, where they are allowed to run 


| brass to chilled iron and tempered tools, and 
|if with this gentle usage it gets out of true or 
|glazed over, the unlucky manufacturer is 
| expected to replace it free of charge. 
| Emery wheels may be divided into two 
general classes, with some variations: First, 
' wheels pressed together and having the grains 
| of emery held together by a gummy material, 
which are to be run at a high rate of speed to 
‘burn out the bond, thus exposing the emery 
and causing it to cut ; second, those made by 
mixing the emery or corundum with another 
|mineral, and when moulded into shape 
' brought in contact with heat which melts or 
| fluxes the bond, thus holding together the 
| grains of emery and producing a porous wheel, 
which need not be run at a high rate of speed, 
/as no bond is to be burned out. 
| Inturning a wheel described in class one, 
‘always use a diamond tool, as a dresser will 
‘not answer, but on wheels of class two use the 
|dresser on all square-face wheels and the 
'diamond on wheels with bevel and round 
faces. The diamond is almost altogether 
‘useless on the hard grades of porous or 
| burned wheels, and leaves the surface dull. 
The proper time to true up a wheel is when 








READING RatuRoap. 


In a furnace, in an iron and steel works, 
banked and hermetically sealed, the fire was 
found in good condition after sixteen months. 

———_— ~—>e 


An engineer’s communication to a mechani- 
cal journal published in the East asks for 
information in regard to the performance of 
his steam plant. He is running eleven hours 
a day and makes fifty barrels of flour, and 
uses 2,400 pounds of Ohio nut and slack coal. 
The editor of the journal in question, in 
answer to this communication, says that the 
engineer ought to be able to get along with 
thirty pounds of coal per barrel of flour, if he 
were to run twenty-four hours. This would 
be 1,800 pounds of coal as against 2,400, 
which would represent forty-eight pounds per 
barrel in this mill. Thirty pounds of coal 
per barrel is a great deal less than is required 
by most of the mills in this country to make 
a barrel of flour. There are a great many 
Corliss engines running flour mills where they 
have a fairly good boiler plant, which require 
the use of more coal than this. Forty-eight 
pounds of coal per barrel is below the aver- 
age for slide-valve engines. It would take a 
very good boiler plant and one of the best 
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engines made to get as low as thirty pounds 
per barrel. We know that there are steam 
plants in use that are making a barrel of flour 
out of less than twenty pounds of coal, but 
these are very exceptional cases, where they 
have the highest type of boilers, first-class 
engines with compound cylinders and con- 
denser attachment.— The Millstone 
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Strength of Different Mixtures of Cast- 
Iron and Method of Testing. 





By Rosert E. Masters. 





[Reprinted from our issue of March 27, 
1886, the demand for extra copies of that issue 
containing this article, having exhausted our 
reserve stock available for that purpose. | 

‘* Honor to whom honor is due.” William 
Merrill, in the American Macuinist, Feb- 
ruary 6th, 1886, gives an account of a ‘‘ cheap 
testing machine,” which is so simple and in- 
expensive that I concluded to make one on 
the same plan, and I am highly pleased with 
it. Although the description given by Mr. 
Merrill is very clear, there are many who 
would understand it more readily from an 
illustration, and see the value of testing the 
strength of different mixtures of iron used, 
when they can do so with very little labor 
and at a trifling expense. 

In the article referred to, Mr. Merrill states 
that he ‘‘ drilled a }?’ hole through the center 
of the platform of the scale, and had the nut 
on top of the platform.” Our scale like the 
majority of scales, has a wooden platform set 
in an iron frame. As I knew the platform 
would not stand the pressure when testing a 
bar, I made a cast-iron brace, Fig. 1, 3’ wide, 
1}” thick in the center, and tapered to ?” 
thick at the ends; through the center of this 
I cored a }" hole. This bar I made long 
enough to reach across the scale, and rest on 
the iron frame to give a solid bearing and 
protect the platform, as seen at A, Fig. 2. 
After boring a hole, the eye-bolt of 3” iron, 
Fig. 3, is put through the hole in the plat 
form and brace bar from underneath, and 
the bar to be tested is put through the eye of 
the bolt and screwed up until it rests against 
the under part of the frame of the scale, 
shown at B B, Fig. 2. The wrench, Fig. 4, 
is then put on at C, and the eye-bolt screwed 
up, weights being added and the poise care- 
fully moved out on the scale beam until the 
bar is broken. 

This may be considered as rather a crude 
way of testing the transverse breaking press- 
ure of cast-iron mixtures. But when the iron 
is melted, the test bars made and tested under 
the same conditions, it is as fair for one 
brand of iron as it is for another. The firm 
fam connected with, use over 1,000 tons of 
pig iron per annum; their castings are re- 
quired to be strong and soft, and, as there 
are but very few castings made in the foundry 
but what some work is required on in the 
machine shop, the ‘‘heat” can be made of 
the same mixture all through. 

Every agent for foundry iron that I have 
talked to yet, represents a firm that sells a 
little stronger or a little softer iron than any 
other firm. To put this question beyond a 
doubt, before ordering the iron for this 
season’s work, we concluded to make tests on 
some of the most popular brands of soft and 
hard irons used through this section of the 
country. 

It may be thought by some that the iron in 
the charges, other than that of which I ex- 
pected to make my test bars, in melting might 
have got mixed with the charge of which I 
made the test bars, thereby changing its 
nature; there is no trouble in melting a 
charge separately, but to obtain correct 
figures on the different mixtures, without 
taking any chances, I made a separate heat of 
12,000 pounds in charges of 1,200 pounds of 
each of the mixtures given below, using the 
same kind and same amount of fuel at each 
heat. From each mixture I made three test 
bars 2’ 6” long and 1” square. In moulding 
them, the pattern was drawn from the sand 

without sponging, the mouth gated with a 
skim gate at one end and flowed through at 
the other end, and poured at stated intervals 


The inside measure of the frame of our 
scale is 234”. To give 24” between points 
of bearing, I made two triangular-shaped | 
castings 1” deep from point to base and 4’ | 
long; these I placed between the frame of 
the scale and the bar to be tested, as shown 





at B B, Fig. 2. Before testing, each bar was | 
dressed as nearly 1” square as we could get 
it. The test bar, triangular-shaped blocks, | 
wrench and all, were laid on the scales and | 
the weight taken. In making the tests, a 
steady pull was given on the end of the 
wrought-iron wrench, and, after 900 pounds 


had been raised, the poise was moved out two 


pounds at a time until 1,000 pounds was 
reached, when, if the bar had not broken, a | 
100-pound weight was added and the poise | 
placed back, to be moved out again two | 
pounds at a time, and continued in like man- 
ner until the bar was broken. | 
I first tried, for the relative strengths of | 
the soft iron; the following are the mixtures 
and result of tests : 


Trst No. 1. 


| 


| 


Trst No. 2. 


4 Hazelton. ) 
+ Sauk. Broke at 1,105 lbs. | 
¢ National. + Steyiubeame: 4’ tol’. | 
4 Scrap. ) Grain, open. 
Txst No. 3. 
4 Dexter. \ Broke at 1,151 lbs. 
4 Sauk. \ Shrinkage, ,°;" tol’. 
4 National. (Grain, close and 
4 Scrap. J hard at edge of bar. 
Test No. 4. 
4 Wellston. ’) Broke at 1,212 lbs. 
+ Sauk. | Shrinkage, z';'' tol’. 
+ National. | Grain, close. 
¢ Scrap. 
Test No. 5. 
+ Norway. Broke at 1,325 lbs. 
+ Sauk. \ Shrinkage, 4’ to 1’. 
4 National. Grain, fine andeven 
4 Scrap. all through. 


+ Warners’ Am. Scotch. 

+ Sauk. Broke at 915 lbs. 

i National. ( Shrinkage, a; tol’. |’ 
4 Scrap. ) Grain, very close. 








nl 


| Fig.t 



































Txst No. 7. 
Broke at 1,130 lbs. 
i — | Striniage, i" to 1’. 
i Bers ; { Grain, very fine and 
—_ J even. 
Test No. 8. 
Hazelt Broke at 1,283 lbs. 
Unio Be { Shrinkage, }’ to 1’. 
Mi ee Grain, coarse and 
3 Scrap. 


open all through. 


It will be seen that I used the same soft 
iron through all of these latter tests, chang- 
ing the hard iron in each heat. Tests that I 
have made on the ‘‘ Appleton,” ‘‘ Depere,” 
and other well-known brands of Lake Superior 
hard iron, rate with the ‘‘ National”? which is 
also a Lake Superior hard iron. The ‘‘ Union 
Bessemer ” is a hard iron composed mostly of 
Lake Superior ore, the pig is produced in 
Illinois. 

Taking the figures shown in the tests 5, 7 
and 8, I concluded to use a mixture of equal 
parts of Scrap and the irons from which I 
had obtained the best results, and made 


Trst No. 9. 


+ Norway Broke at 1,362 lbs. 
+ Union Bessemer. \ Shrinkage, 3’ tol’. 
¢ Sauk. { Grain, rather close 
4 Scrap. J and even. 


The scrap we used in all these tests was an 
even grade of selected machine scrap.. The 
figures given are the average of tests obtained 
from three bars of each kind, and I noticed 
that each set of bars, of any of these mix- 
tures, broke within a few pounds of each 
other. 
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Tapping Holes in Boilers. 





By A. B. Lanpts. 





The accompanying cut represents a draw- 
ing of a device I made several years ago for 
tapping gauge-cock and water-gauge holes in 
the fronts of portable and traction engine 
boilers. What led to a device for this pur- 
pose was the extreme annoyance of having 
the holes tapped out of square with the head, 
and consequently not parallel with each other, 
as is very important in the case 
of a water-gauge, in order to 
make a good connection or pack- 
: ing to the glass tube without 
causing strain on the tube, and 
consequent danger of breaking it, 
and, further, it avoids the un- 
sightly appearance of holes thus 
tapped. 


As a rule, unskilled labor is 
employed on this class of work ; 
therefore, the liability, as above, 
is great. Often, when a hole is 














started tapping, the tap, having 
entered a short distance, is found 














to be out of square, and therefore, 
in order to try to straighten it, 
the tap is drawn to one side, fre- 
quently causing a bad thread (es- 
pecially if not done soon enough), 
tearing the threads from the tap 
and soon making it unfit for use. 

My experience with this work 








was that we continually had bad 
work (bythe unskilled workmen), 
and a continuous job replacing 
taps. As a remedy, I adopted the 
plan shown in the drawings, since 











which time we have had square- 





‘* Warners,” ‘‘ Hazelton,” ‘‘ Dexter,” and 


‘*Wellston,” are all Ohio soft iron. Norway 
is a Pennsylvania softiron. It will be noticed 
in the list of tests, that the mixtures are the 
same all through each heat, with the excep- 
tion of changing the soft iron in each heat. 
The Sauk iron mentioned in each test is a No. 
1 charcoal hard iron from native interior 
Wisconsin ore. 

I then tried to compare the strength of 
some of the hard irons that we use, and ob- 
tained the following : 

Test No 6. 


Hazelton. Broke at 945 Ibs. 
National. Shrinkage, ,*;' to 1.’ 
3 Scrap. { Grain, fine in center 





during each heat. 


J and close at edge. 


tapped holes, good threads, and 
taps which last about ten o, 
more times as long as formerly. 
By this process also two to three holes can 
be tapped where one was tapped before ; 
consequently the economy is apparent. 

The drawings are plain, and I think self- 
| explanatory. Fig. 1 shows a portion of the 
front of a fire-box boiler, and Fig. 2 a top 
view of the same. A hand-hole is nearly 
always in this sheet, and this I use, through 
| which to fasten my device. A is a casting, 
' with a flange base to cover the hand-hole ; it 
has a bearing, upon which is a sleeve B, with 
a flat flanged side, which is planed out, dove- 
| tailed-shape, to receive bar (, which is a 
sliding fit. 

One end of this bar has a boss or sleeve 









































































































Fig. 1 


Tappinc Howes 1n Borers. 


shank of the tap, which is made something 
larger than the tap in order to slide it through 
from the outside. The casting I fasten to the 
boiler by a bolt, with a cross-bar inside the 
boiler across the hand-hole. Now it will be 
seen that any hole can be reached by this 
arrangement by swinging it on the bearing, 
and sliding the bar C back and forth, and 
that alY holes thus tapped must be practicall y 
parallel with each other. 

This device might be as applicable to other 
tapping purposes as to this, but for this pur- 
pose it has proved very valuable, and has 
many times paid its cost. 





—*—ap>e— ri 
It has been stated that the attempt to use 
coke in a pig-iron furnace, without the admix- 
ture of other fuel, proved a failure. 
eee ees 
Mechanics Seeking Information 
for Reports. 





Master 





Four of the committees of the American 
Railway Master Mechanics’ Association have 
sent out circulars to obtain information upon 
which to base their reports to the next annual 
convention, which meets in Boston, third 
Tuesday in June. The circulars are as 
follows : 


To the Members of the American Railway 
Master Mechanics Association : 


GENTLEMEN: The undersigned have been 
appointed a committee on ‘‘ Standard Driv- 
ing Wheel Centers and Standard Section of 
Tires,” and respectfully solicit answers to the 
following questions : 
What are the standard sizes of 
driving wheel centers in use on your road for 
the different classes of engines, or, if no 
standard has been adopted, what are the 
sizes generally in use ? ; 
Seconp: What thickness of driving wheel 
tires are you using for the different classes of 
engines on your road ? 


First: 


Tuirp: Please send your replies, before 
April 15, 1886, to J. N. Lauder, superin- 
tendent Rolling Stock, O. C. R. R., Boston, 
Mass. 

Respectfully, 


J. N. Lauper, 

J. JOHANN, 

H. N. SpraGueE, 
Committee. 





Dear Sir: The Committee on Improve- 
ment of Locomotive Boiler Construction 
respectfully request such general information 
as you can give of the art and particularly to 
that of improvements (however minute 4 
nature), and to those of a character that 
permit a higher steam pressure to be carried, 
and to first cost and maintenance of the 
Wootton boiler or boilers of similar or any 
design in comparison with those of usual 
type. 

Drawings should be sent, illustrating im- 
provements, and communications as regards 
the whole or part of the subject under con- 
sideration will receive attention. 

Gro. W. STEVENS, 
Wn. FULuer, 
T. J. HatswEt1, 
Comittee. 
Replies should be addressed not later than 





bored square with the bar, which receives the 
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April 1, 1886, to G. W. Stevens, Supt. M. P., 
L. 8S. & M.S. Ry., Cleveland, O. 





The Committee on Shop Tools respectfully 
ask for the following information : 

Please state if you have used milling ma- 
chines instead of planers for surfacing work. 
State kind of work surfaced and difference in 
time in favor of either machine. 

It is not necessary to give the number of 
hours occupied by a machine in performing 
a certain amount of work. The result, if 


given in form of a percentage in favor of the | 
one or the other machine, will answer quite as | 
the object being to simply ascertain | 


well, 


extent. 


If you have anything to suggest in the! 


matter, I shall be pleased to 
have you do so. 
Yours truly, 
D. A. WIGHTMAN, 
Supt. Pittsburgh Locomotive 
Works, 
Pittsburgh, Pa. 





The Balanced Slide Valve 
Committee request an early re- 
ply to the following questions : 

1. With what balanced slide 
valves for locomotives have you 
had experience? Please send 
sketch or drawing of same. 

2. Upon how many machines 
were these valves applied ? Give 
date when the first of each des- 
cription was placed in service. 

3. If you have had experience 
with more than one kind of bal- 
anced slide valves, please state 
which you consider on the whole 
the most satisfactory, and name 
the good and bad features of 
each valve. 

4. What is the cost of these 
balanced valves and necessary 
adjuncts, per engine, compared 
with the ordinary valve ? 

5. What is the average cost 
per engine per annum of main- 
taining these balanced valves 
and their seats? Give figures ap- 
plicable to each twelve months 
after valves were placed in ser- 
vice, until their renewal was 
required ; give similar figures in 
the case of ordinary valves on 
the same class of engine, and 
if possible, mileage made each 
year. 

6. What mileage is represent- 
ed by one-quarter inch wear of 
valve seats of similar engines, 
when using and when not using 
the balanced valves, and state 
if vacuum valves were used in 
each case on steam chests? 

7. When packing strips are 
used, what width should they 





Railroad Shop Matters in Chicago. | 


The car and locomotive shops of the | 
Chicago, Rock Island and Pacific Railroad | 
in Chicago, employ about 900 men nine hours | 
a day. They do not only repair work but | 
build their own locomotives. When we 
called at the shops last week they had just 
started to build six 18x24” engines with 54 
foot drivers. We noticed particularly the 
boilers under construction. Each is 56” 
diameter and of steel throughout, with 184 
two-inch tubes. Shell is half inch thick. 
The fire-box shell is made from a single sheet 
that extends from mud ring to mud ring. 





by radial stay bolts screwed into the outside 
shell. 


The dome is placed on the cylindrical | 


| 
a 


i | 
Mh | 
AN) | 


| system followed. The keeper of the tool- 


| tive shops now employ but 300 men, and the 


| possible to work them. New shops are much 
which is the cheaper method, and to what |The crown sheet is arched and is supported | needed, but will probably not be built as long 
'as business remains dull. 


|numbered shelves, nor is the brass check 


room marks down the tools given to each man 
but keeps only a mental record of the arrange- 
ments inside the room. 


Work is slack at the shops of the Illinois 
Central Railroad in Chicago, and a number of 
men have been laid off lately. The locomo- 


car shops 450 men nine hours aday. The 
machine shops are quite old, and machines 
are placed about as closely together as it is 


At the time of our 
visit, a week ago, they were just starting to 








PENNEY’s SLIDE VALVE ENGINE. 


be to give the best results? Should they! part of the boiler in front of the fire-box. 


and the grooves in valve be fitted by scraping, | The boilers are calculated to carry 150 pounds | 
or will planer and milling machine make a) 


sufficiently good finish ? 


8. When springs for holding up the pack- | 
| other roads. 
| especially for cross-heads, rocker-shafts, and 


ing strips are used, what kind give best 
results ? 

9. What increased life of valve gear is ob- 
tained by using balanced valves? Does it 
thereby reduce the cost of engine repairs to 
al appreciable extent ? 

Do not confine your answer to the above 
question, but please give any information, 
statistics or opinion you may have on the 
general subject of balanced slide valves for 
locomotive use. 

CHARLES BLACKWELL, 

E. M. Roserts, 

JaMEes MEEHAN, 
Committee. 


Replies to be addressed to 
CHARLES BLACKWELL, 


Roanoke, Va. 
«me 


tracts in newspaper work, we hope it will be 
amended so as to cover giving due credit. 





| gases. 


| regular freight engine, 
An inventor has patented an apparatus fo | favor of the latter. 
making extracts. If this applies to scissors ex-| however, throws 


of steam. The practice on this road is to 
paint side rods and most other exposed parts 
of engines that are usually bright finished on 
Steel castings are largely used, 


| 


link-hangers. Master Mechanic Twombly 
believes in using materials giving the greatest 
strength and durability. Several locomotives 
were being repaired, among them one of R. 
L. Walker’s patent, which was noticed in our | 
columns some months ago. Its peculiarity is | 
entirely in the furnace, which is divided into 
two parts by a longitudinal partition. The 
upper part of the partition is a damper, which | 





'swings both ways, so as to carry the draft to | 

either side as desired. The firing is done | 
alternately, the draft from the freshly fed 
| coal passing over the older fire and causing, 
| it is claimed, a complete combustion of the | its original boiler. 
In the course of several months use | 
trials of economy have been made against a| anotherroad. They have several engines that 

resulting rather in| have been running since 1854 with the original 
The Walker engine, | 


out fewer sparks and) 


build ten fifty-ton mogul freight locomotives | 
with 18''x24” cylinders. The boilers will be | 
56" diameter, with 211 tubes. They are of | 
the wagon-box type. These shops also have | 
under way three double-ender engines for | 
suburban trains. They will have 16x22’ 
cylinders and 50” straight boilers of ;’, inch 
steel, and with 145 tubes each. Each engine | 
has swinging trucks. This road nowruns 68 
suburban trains, and will increase the number 
| to 84 on the first of May. | 
The Illinois Central now uses 346 locomo- 
tives of which between 80 and 90 have been 
built. in their own shops. Some 130 have 
been acquired by lease. About 25 engines 
will be rebuilt this year. They claim to be 
able to build better and cheaper locomotives 
than they can buy. We noticedin the round- 
house an engine built in 1854, which is still in 
service, and one built in 1853, which still has 
The latter has just been 
repaired about $600 worth and sold to 





boilers and frames. One of their locomo- 
tives (built at the Rogers works) ran 1,200,- 





that were built in 1863 and 1864 that are in 
use and in good condition. 

No pumps are used on the engines of this 
road. Feeding is wholly done by injectors. 
Extension smoke-boxes and straight stacks 
are being placed upon all new engines. All 
the double-ender engines have these improve- 
ments. On some of the locomotives of this 
line the dome of the boiler is filled with 
scrap iron and the feed-water passed through 
it, so as to remove lime and other impuri- 
ties. 

———_— o/s pe — 


Penney’s Slide Valve Engine. 





The slide valve engine shown herewith is 
made from new designs by J. W. Penney & 
Sons, Mechanic’s Falls, Me. Although the 
bed is what would be called 
‘‘old fashioned” as compared 
to common construction of the 
present, it is strong, and 
adopted by the builders after 
careful consideration of its ad- 
aptation to engines of this type. 

Pains have been taken in 

the design, throughout, to pro- 
vide for continuous running and 
hard work. The cylinders are 
made of special iron, and neatly 
jacketed. The piston is fitted 
with self-adjusting packing. 
Crank shafts are of hammered 
scrap, and piston and valve rods 
of steel. 
. The particular engine shown 
in the engraving is rated at 60 
horse-power ; dimensions as fol- 
lows: Cylinder, 14’ x 24’; steam 
ports, 12” x13’; exhaust ports, 
12” x12”; fly-wheel 8 feet di- 
ameter, weight about 3 tons; 
diameter of shaft, 743’; length 
of bed 12 feet, width 23 feet. 
The speed is controlled by a 
4'’ governor ; exhaust pipe, 6’; 
weight of counter-balanced 
crank, 600 lbs. The total weight 
of engine 12,000 lbs. 


A novel method of dealing 
with the matte: of weekly pay- 
ments, is recorded by the 
Boston Journal of Commerce, 
which says: 

‘“‘The Collins Company, of 
Collinsville, Conn., has adopted 
a system of weekly payments, 
optional with the workmen, by 
which those who wish it can 
receive each week whatever 
sum they name not exceeding 
what is due to them, and once 
a month the accounts of all are 
settled as heretofore. This 
arrangement enables each man 
to be paid according to his 
wishes.” 


—_—_—_ +e —_ -——_- 
Compound Locomotives. 





Writing to the Hnglish Mechanic upon 
Mr. Webb’s engines, G. D. Seaton says, 


| ‘* They burn far more coal, use far more oil, 
| want far more repairs, and more frequently 


lose time than the ‘* Precedents,” and if Mr. 


| Rous-Marten calls that good work, I don’t.” 








>: 

An item is going the rounds of the press to 
the effect that: 

‘*A man in Chapinville, Conn., is said to 
have put in use a crank attachment to one 
axle of his wagon so arranged that as he 
drives along it works the dasher in a churn 
in the wagon and saves no end of hard labor 
at home.” 

Perhaps another ‘‘ Downeast Yankee” will 
apply the device, ‘‘ substantially as described,” 
to the sewing machine, cradle and hash ma- 
chine, and take the family on daily excursions. 

——_+ ae —_—__— 

It is stated that in a series of experiments 
to test the merits of several new Krupp guns, 
the result has been very disastrous. Several 


cinders. The tool room seems to be well) 000 miles during its whole time of service. | guns have burst and a number of gunners 


| kept, but the tools are not placed upon| We saw in the round-house several engines | have been killed. 


f 
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New Wrinkles for Forming Dovetails and | in both cases), was sustained. A little figur-| them, are strips upon which are pasted slips 


Holes in Light Castings, and Plan for|ing by the Gazette makes it appear that 
Holding Castings Straight. | the spikes sustained a strain of from 
- | 37,000 to 150,000 each, while the theoretical 
By Tuomas D. West. 








19,000 Ibs. 
When Mr. Joseph L. Gobeille read his | 


interesting paper ‘‘ Engineering and Mechan- | Railway Shop Notes in Elizabethport. 
ical Problems Relating to Stove Construc- | 


———_ ee 





tions,” before the Civil Engineers’ Club of | When the New Jersey Central Railroad was | 


Cleveland, he had as a sort of ‘side issue” | puilt its terminus was at Elizabethport, con- 


several models, which I have made drawings | nection being made with New York by ferry- 
from and offer you, with descriptions; they | },oats. 


are valuable wrinkles which will interest | 


moulders and foundry men. | place, and repair shops located in a straggling 

In Fig. 1, by the use of tin plate pressed | manner around the round-house. At present 
so as to give form to the mould the shape | put three trains per day are made up at 
desired to be given the casting, smooth | pjizabethport, the remaining large number 


holes can be cast in lugs, etc., {'’ or less in| peing housed at. Jersey City and Phillipsburg, 
diameter. This saves drilling and insures | the present termini of the road. 


accuracy in obtaining desired results. Seen | 
at A is the end and front view of a piece | kent in repair by Master Mechanic Wm. 


formed of tin plate, and which before cov-| Woodcock, at the Elizabethport shops, besides ! 
all passenger and freight cars in use upon | 


ering the pattern PB with sand is set into the 
lug D. The tin former A is made tapering, 
the same as the hole in the pattern’s lug D. 
This insures the tin former remaining in the 
mould when the pattern B is drawn. The 
metal, when poured into the mould, runs 
around the part #, thereby fusing it and 
the sides /’ sufficiently to make it firmly 
adhere to the cast-iron and present a neat- 
looking lug. 

In Fig. 2 is illustrated the manner in 
which dovetails, etc., are formed by the use 
of tins. Section H shows the construction 
of pattern; A is the tin former which, re- 
maining in the mould, forms the dovetail. 
A plan of this tin former is seen at M. To 
keep these tins in place while the mould is being | }gg9motives on the road. 
rammed, projection V is used. The section; The engraving and accompanying descrip- 
H, likewise all the other sections of pattern’ | tion by Master Mechanic Woodcock on 


shown have that side up which the mould | another page of this issue shows very clearly 
has when placed upon the mould board. It! the method of its application. 


will, of course, be evident to the moulder that | 


this division of the road. 

The shops which are located in a haphaz- 
ard fashion around the yard, are the result 
of addition after addition as the road de- 
manded larger repair facilities, but all these 
shops are filled with an abundant supply of 
first-class tools. 

No new locomotives are built at these shops, 
but an immense quantity of new work is con- 
stantly required in replacing worn-out ma- 
terial. 

The extended smoke-box is used on 150 of 
the 200 locomotives; they all are adapted to 
burn anthracite coal, and are being applied, 
as fast as circumstances will permit, to all 





The condition of each locomotive is deter- 


| strength of a common spike is only about. 


A16-stall round-house was built at the above | 


About 200 locomotives are cared for and | 


the section H pattern, when rolled over, can| mined by daily inspection, and is recorded | 


be drawn out, leaving the tin A remaining to 
form the dovetail. The resulting casting ob- 
tained is illustrated at section P. 

The forming of door catches, etc., by the 
use of tin formers will be understood by 
referring to Fig 3. The pattern, as is.seen, 
has merely a straight tapering lug RF, over 
which is set a hollow tin as at S. This 
tin former, like those previously described, 
remains in the mould. 

In some cases where the body of metal is 
heavy, the tin former would not be recognized 
on the casting’s surface; but for such 
work as ordimary light stove castings, the tin 
former can readily be seen, as the heat is not 
sufficient to entirely fuse or melt it. 

From the above descriptions and cuts 
given, the reader will, no doubt, easily under- 
stand the principle involved. 

The particular forms of tin formers shown 
are patented by Mr. Burdick ; but the writer | 
believes that the idea, or principle, is appli- | 
cable to a large number of purposes in cast- | 
ings, to save drilling, coring, etc. | 

The idea of being able to successfully ac- 
complish the horizontal coring of holes, as | 
small as }' diameter, in castings, is alone! | eae 
something which will command the attention |! the office in the form of weekly reports, 
| which are received from every engine. 


of foundrymen. : 2 
Fig. 5 is a sketch of a casting Mr. Gobeille | The blacksmith shops are fitted with suc- 


presented, showing a mode which held a | tion pipes to carry away the smoke, which is 
casting straight. When first making these received from the fires by hoods connected 
castings, they would come out of the sand as | With the main pipes. | One shop is fitted with 
seen at Fig. 4. To overcome this evil and | ®" exhaust fan, but from some defect the 
keep the casting straight, the bar 7’, Fig. 5, pipes do not give as perfect satisfaction as 
was cast on, and was broken off after the | tose in another shop which run directly 
casting became cold. This was said to give UPWard from the hoods to the open air, 
straight castings, as seen by Fig. 5. These virtually forming a straight open chimney for 


castings were used for the tops of oil stoves, | the encnpe of smoke. oe : 
and, I should judge, were about ,°,” thick. The foreman of the smith’s shop said that 


‘he would guarantee to clear the shop of all 
smoke and dust if he could have the perpen- 
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Strength of Railroad Spikes. 


| perforated pipes near the roof of the shop 
and which should be connected with an ex- 
haust fan of large capacity. 





An engraving in a recent issue of the Rail- | 
roal Gazette represents a 60-foot washout on 
the B. and P. R. R., near Hebronville, Mass. 
The strength of the spikes held the rails in | 
position, and a number of men passed over 1. 
the gap, stepping from tie to tie. At Mans-' inches in diameter, mounted just beneath the 
surface of a desk, as shown by the section in 
Fig. 1. Adjoining these rolls, and partly over 


field, Mass., a similar washout occurred, and 
a section of track, 150 feet long (double track | 








WRINKLES. 


| dicular open pipes and also have a series of | 


A device for checking the time of the men, | 
as used by Mr. Woodcock, is shown by Fig. | 
It consists of a number of rolls about 2 | 


| 
of paper bearing the names of the men em- | 
ployed. Each shop, or branch of work, has 
a separate slip, as seen by the headings, 
‘* Shop,” ‘‘ Round-house,” etc. 

The timekeeper soon knows each man, 
and when one passes the window, before 
which the device is placed, the timekeeper 
draws a single diagonal line upon a sheet of 
















[Shop 
J.Rice }| | 
A.Mann | WN w.zty 
J.Duffy | | N.Keys 
c.Utz | J.Roe 
P.Holt 

















Fig.1 


paper which is wound upon one of the above 
described rolls. 

The paper, as may be seen from the en- 
graving, is ruled like an ordinary time book, 
and in fact, after being filled with time marks, 
can be filed away as a leaf of a book. 

When the man comes in at noon another 
diagonal mark is made across the one pre- 
viously made, thus forming a cross, which in- 
dicates a full day’s work. 

Should a man be late, and not pass the 
timekeeper until after 7 or 1 o’clock, he is 
checked accordingly, and given a mark indi- 
cating 8, 2 or any hour at which he may go to 
work. In connection wiih this method the 
timekeeper visits each man and receives from 
him a statement or a card, which tells on 
what work the man’s time has been spent. 

At Elizabeth, where the Pennsylvania road 
crosses the tracks of the Jersey Central, oc- 
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Section H 
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Fig.2 

















curs one of the worst places to keep in re- 
pair that is found upon the whole road. 

Nearly 400 trains per day pass this point, 
and the method in use is to plane out the 
castings (previously cored) upon which the 
rails intersect, and rivet heavy steel bars into 
the spaces thus formed, the flange space 
being planed in after the steel is riveted in 
place. The steel ‘‘ corners” thus formed, 
resist very well the severe pounding of the 
thousands of wheels which pass over them. 

All the bolts used upon the division are 
made in the shop by a bolt machine, which 
is also made to punch all bolts which are held 
by keys in place of nuts. 

No transfer table is needed in these shops, 
| as Owing to their dispersed arrangement they 
are all easily reached by a system of tracks 
and switches. 

A machine for grinding up straight work, 
and which is now coming into extensive use in 
railroad shops, consists of an iron table with 
an emery wheel running beneath it, similar to 
the arrangement of a buzz planer. The top 





the top of rear part of table. The portion of 
table beyond the wheel is raised as high ag 
the top of the wheel. When work is passed 
over the machine it is reduced to a true 
smooth surface. 

In the tool room a cabinet is arranged for 
testing steam gauges. A large master gauge 
serves as a standard, and all gauges used on 
the division are made to agree with it. 

It is customary when using master gauges 
to use a water column which serves ag 4 
check upon the master gauge. Sometimes 
column of mercury is used, as it is more cop. 
venient on account of reduced height of col. 
umn necessary. Some steam gauge makers 
use both water and mercury columns, and 
compel the readings of the two columns to 
agree with that of the master gauge, and the 
gauge being tested. As a substitute for the 
water and mercury columns a steel plate was 
chipped out until a cavity exactly one inch 
square was made in the top of the piece of 
steel. The sides were then bevelled of 
until the top of the steel plate represented 
four knife edges, enclosing precisely ong 
square inch of space. Communication with 
the master gauge was made by means 
of tubing, with the space between the knife 
edges. 

Another piece of steel ground to fit was 
laid upon the knife edges, and weighted to 
correspond with the figure to which the gauge 
was being tested. 

For instance, the steel cover and weight 
carrier weighs 10 pounds. It is desired to 
test a gauge to 150 pounds, and weights 
weighing 140 pounds are placed on the 
carrier. As the pressure is pumped up the 
two gauges may be compared, and when 150 
pounds pressure is reached the cover is 
raised from the knife edges, rendering it im- 
possible to increase the pressure above that 
figure, serving a check upon the master 
gauge. By different weighing the gauges 
may be checked at any desired pressure. 

An apparatus for testing vacuum gauges is 
constantly in use in this room, and also a 
machine for testing springs, by which the 
spring may be loaded to its working pressure, 
and then given a vibratory motion whereby 
the spring is compressed and extended as in 
actual work. By this machine the spring 
may be also tested to destruction. if desired. 

The paint shops are placed at the entrance 
of the yard, and isolated as much as possible 
from the other buildings. 

Two large buildings are occupied by this 
branch, each building being wide enough to 
cover three tracks, and accommodating four 
cars on each track. 

The stagings in use for painting are a 
noticeable feature in these shops. They con- 
sist of common horses 38 inches high, on 
which are placed strong 2-inch planks, of 
sufficient width to enable two men to pass 
each other easily. A 2” or }" bolt runs 
through planking, horse and floor, rendering 
the whole staging solid. 

Sufficient space is left between stage and 
car to allow a man to work comfortably when 
standing on the floor. This stage compares 
very favorably with that often found in car 
paint shops where ladders are much used, 
old barrels are pressed into use and con- 
siderable time is lost in climbing the rickety 
structure with doubt in mind whether time 
will be lost in a climb down, or paint lost in 
a tumble. 

Some railroads utilize old freight cars for 
storage room, wherein to place the thousand 
pieces that go to make up the “ findings” of 
a railroad supply shop. 

In this shop an entire room is given up t0 
the storage of portable articles, and from 
‘‘brasses to lamp wicks,” each article is 
‘pigeon holed” under a plain table, render- 
ing it easy to find any article wanted. 

A machine for welding boiler tubes is very 
highly recommended by Mr. Woodcock. The 
operation of splicing a tube is not one to be 
envied when done by hand, but by means of 
a revolving mandrel and a pressure roller, 
mounted close to a small furnace, tube splie- 
ing is made an easy job. 

In the construction of boilers, open-hearth 
steel is used entirely, flanging being done ¢x- 
tremely well, as proved by several fine spect 
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Modern Locomotive -Construction. 





By J. G. A. Mrever. 


TWENTIETH PAPER. 





LAYING OUT LOCOMOTIVE BOILER SHEETS. 


For the sake of simplicity let us now sup- 

se that sheet W has been laid out and 
rolled without any allowance for lap, or in 
other words, that the lap has been sheared 
of. Again, let Fig. 107 represent the boiler 
with the tapered course removed, and in 
place of the latter we insert the sheet W. 
Here we see at a glance that the sheet Wis 
not large enough even if the lap had not been 
omitted. Notice, for instance, the edge h g 
of the sheet W, Fig. 107; this edge ought 
to butt against the edge hg, of the cylin- 
arical course, but which it does not. Now, 
in order to make the tapered course butt 
against the edge h g,, the sheet W must be 
made wide enough, so that the line fy can be 
jengthened to 94 and the line 6 a to } and so 
on. If we now notice the edge e f, we find 
that, in this direction, the line fg is too long 
by an amount equal to ff,; and the other 
lines up to 3 a are also too long by an amount 
Jess than f f;, indeed this amount decreases 
as we approach 3 a. 

It seems to the writer that this figure 
should plainly indicate the principle of the 
construction to be employed hereafter in lay- 
ing out a tapered course, and if the foregoing 
is understood, that which is to follow will be 
comparatively easy. 

[In making out a list of material required 
for the construction of a boiler, as shown 
in Fig. 98, the length and breadth of the 
sheet needed for the tapered course S, can 
be found by the following method: the length 
thus found will be somewhat too long, but 
since this sheet is generally ordered a little 
longer and wider than necessary, the practi- 
cal value of this method will not be impaired. 

Fig. 100. Let the outside diameter of the 
straight course 7’ be 48 inches, and the thick- 
ness of all the sheets 3 of an inch, then the 
outside diameter of the tapered course will be 
483 fnches. 

Fig. 98. Produce the line ¢ / at one end to 
jand at the other end to 7. Through the 
point A draw a line A & perpendicular (that 


is, square) to ¢ j, also through the point C’ 


draw another line 7 j perpendicular to the line 
ij,and through the point B draw a straight 
line parallel to 7 j, and thus completing the 
parallelogram ¢ j k 1. Through the point g 
draw a straight g o parallel to 7 j, then the 
surface between the lines 7 j and g 0 will be a 
curved surface, and the part between the 
lines 0 gy and k& I will be a flat surface. 
Although the tapered course joins two cylin- 
drical surfaces it can easily be proved that 
the curved part of the tapered course is not 
cylindrical, it is elliptical, but for the sake of 
simplicity we will assume it to be cylindrical. 
We see that the outside diameter of the 
course is 483 inches; the circumference of a 
circle whose diameter is 48} inches will be 
153.15 inches, but the curved surface is equal 
to only half the cireumference hence 


153.15 
2 


which is the length required for the curved 
part of the sheet. To this must be added 
twice the distance between the line / / ando g. 
Suppose we find by actual measurement this 
distance to be 10 inches, the total length of 
sheet will be 76.57 + 10 -++ 10=96.57, say 963 
inches. The breadth of the sheet is equal to 
the distance between & and /, and is found by 
measurement. Hence, our sheet, before it is 
rolled will be 965 inches long and its breadth 
equal to the line & 1. 


= 76.57 inches, 


HOW TO LAY OUT A TAPERED COURSE WHEN ITS 
tines B, C0, anp B, O; AS SHOWN IN PLAN, 
FIG. 100, ARE PARALLEL. 


We will first explain a simple method by 
Which the curvature of the lines B, C, and 
B, C,, Fig. 106, is determined approxi- 
mately, yet near enough for ordinary prac- 
tice. 


Second. The correct method, and agree- 
ing with that as shown in Fig. A by the 
Baldwin Locomotive works. 

Draw on a blackboard two views of the 


tapered course as shown in Figs. 104 and 
105. The are g, io gs, in Fig. 105, repre- 
sents the center of the thickness of the sheet; 
thus, for instance, if the tapered course is 48 
inches inside diameter and the outside diameter 
483 inches, then the diameter g, g, will be 
483 inches as shown. The shaded parts in 
Fig. 104 represent the amount of lap. Notice 
here that the line gf, which is the center line 
of the horizontal lap, coincides with the cen- 
ter line (or axis) of the boiler, and this line 
g f is represented in Fig. 105 by the point g., 
the point g, represents the center of the op- 
posite horizontallap. Divide the arcy, hy 93, 
Fig. 105, into any number of equal parts, say 
14, and mark these divisions 1, 2, 3, etc., as 
shown. Through the points 1, 2, 3, etc., 
draw straight lines parallel to 7 y and inter- 











| 
| the tapered course is to be laid out. Through 
| the center of the sheet draw the straight line 


|¢€ h square with the edge MN. On the line 
| eh lay off a point ¢, the distance between it 
| and the edge M WN being equal to the amount 
|of the lap. Through the pointe draw a 
| straight line, 7, 7,, perpendicular to eh; or if 
| the edge M NV is true, we may say draw J, /, 
| parallel M WN; on the edge line J, J, lay 
| off 14 pointse¢,,¢,, ¢,, etc., sevenon each side 
| of the center line e h, the distance between 
| these points must be equal to the distance 
| between the points on the arc 92, No, gs, Fig. 
| 105. Through the pointseé,, é,, é,, etc., Fig. 
| 106, draw straight lines parallel toe. The 
| distance from the line drawn through ¢,, on 
| the right hand side of eh, to the line drawn 
| through the point ¢, on the left, is that por- 











Fig. 107 




















|tion of the sheet which must be rolled. 
| From e, on the left lay off a point /,, and 
| from e, onthe right lay off a point /, ; the dis- 
tance between /, and ¢,, also that between /, 
and ¢, must be alike, each being equal to the 
distance between points / and e,, Fig. 104. 
Through the points /, and/, draw lines par- 
‘allel to e h. Oneach of these lines drawn 
| parallel to eh, lay off a point in the following 
manner: From the point /, lay off a point 
ft; the distance between these two points 
must be equal to the distance between / and 
f, Fig. 104. Again, from e,, Fig. 106, lay off 
a point 7,; the distance between these two 
points must be equal to that between ¢, and?,, 
Fig. 104. So also the distances between e, and 
\d,, €; and 7, e, and é,, etc., in Fig. 106, be- 
_ing“respectively; equal {to ¢, %5, 5 %55 €4 4, 
| Fig. 104, and soon. Through the points /, 
andi,, also through the points f; ¢,, draw 
straight lines; and through the points 7,, 7,, 
i;,, etce., draw a curved line. Again, from 
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Fig. 109 























Fig 





h, hs, etc. Through the point e, Fig. 104, 


secting the line ig, Fig. 104, in the points 


| 110 


| the point ¢, Fig. 105, lay off a point /, the 


| distance between these being equal to the dis- 


| draw a straight line perpendicular to the line | tance between the points ¢ and h, Fig. 104. 


le h. 
| straight lines parallel to ¢ /, intersecting the 


tersecting the line ¢/ in the points e, é,, etc. 
Here the line A, 7, in Fig. 104, and the 


and the same line, the line /, ¢,, Fig. 104, 


same remark holds true for all the other lines 





Fig. 105. Finally, let MN O P, Fig. 106, 


line 2 i,, im Fig. 105, will represent one 


and the line 3 7;, Fig. 105, will also repre- | 
sent one and the same straight line, and the | 


Through the points , hs, etc., draw | Make all the distance between ¢, h,, 7. hs, @s 


hs, etc., equal toe h; also make /, g, and #, 


line e fin tne points 7, 7;, etc., and also in- (93 equal toe i; then through the points g, 


\he, h;, ete., draw a curved line; join f, and 
92 by a straight line; also join /, and g,. 
Draw the curved line B, A B, ; the distance 
between this curve and the curve f, ¢ jf; 
must throughout be equal to the amount of 
lap. Also draw the curve 0, D ©,; the 
distance between this curve and the curve g, 


drawn parallel to ¢ / in Fig. 104, and é, hy in | hg; must also be equal to the lap. Finally, 


| draw the straight line B, (, parallel to /, 


represent the edges of the sheet on which | g,, and the line B, C, parallel to f, g,; the 








distance between these lines must be equal to 
one-half the horizontal lap. The curved 
lines B, A B, and C, D OC; ; also the straight 
lines B, C, and B, C, are the lines to 
which the sheet must be cut. 


CORRECT METHOD. 
Draw the views Fig. 108 and Fig. 109. 


Divide the arc g, hy gs, Fig. 109, into 
fourteen equal parts. Through the points 
1, 2, 3, etc., draw straight lines parallel to 
x y and intersecting the line A g, Fig. 108, 
in the points h,, hi», hs, etc. Through e, 
Fig. 108, draw a straight line e 7 perpendicu- 
lar to e h. Through the ‘points h,, hy, hz, 
etc., draw straight lines parallel to e h, inter- 
secting the line ¢ f in the points 7,, 7,, 7Z;, 
etc. ; also through the point g draw g ¢,, and 
through f the line f 7, both parallel to ¢ h, so 
far our construction is as in Fig. 104; 
through the points 7,, 7¢3, 7,, etc., draw 
straight lines parallel to ¢ J and intersecting 
the line g e, in the points 1, 2, 3, ete. Let 
M N O P, Fig. 110, represent the edges 
of the sheet on which the tapered course is 
to be laid out. Through the center of the 
sheet, and perpendicular to the edge M JN, 
draw the line ¢ 4; on this line lay off a point 
e; the distance between this point and line 
M N must be equal tothe lap. Again, on the 
line ¢ h, commencing from the point ¢, lay off 
the points 1, 2, 3, ete., and the distances be- 
tween these points must be equal to the dis- 
tances between the points 1, 2, 3, etc., on the 
line g é,, Fig. 108 ; that is, from e to 6 in Fig. 
110 must be equal to that between e, and 6, 
Fig. 108; and from ¢ to 5, Fig. 110, equal to 
e, and 5, Fig. 108, and soon. Through the 
points 1, 2, 3, etc., Fig. 110, draw straight 
lines perpendicular to the line e i; or, if the 
latter is square with the edge M N, we may 
say draw through the points 1, 2, 3, lines 
parallel to the edge MN. From the point 
é, and with a distance equal to that between 
the points 1 and 2 or 2 and 3, Fig. 109 (the 
distances between these are all equal), describe 
an are intersecting the line drawn through 
the point 1, Fig. 110, in the point 7, ; from 
7, as a center, and with the same distance as 
before, describe an arc intersecting the line, 
draw through the point 2 in the point ¢,, and 
ina similar manner the points ¢, ¢, ¢,, etc., 
are found. Through these points draw 
straight lines parallel to e h, as shown. 
From the point ¢, on the line 7, 7, lay off a 
point /;, the distance between e, and J, being 
equal to that between ¢, and J, Fig. 108; in 
the same manner lay off the point ts 
on the left hand side. Through the points 
I, and 7, draw straight lines parallel to ¢ h: 
on these lines lay off points Seo Se; the 
distance between /, and f,, and also that 
from /, and to f,, each being equal to / fin 
Fig. 108. Through the points f, and 7, draw 
a straight line, also join f, and 7, by a 
straight line, and through the points 7, 7, ‘. 
etc., draw a curved line. Through the points 
i, t, ts, etc., draw straight lines parallel to 
eh, and make the lengths of all these lines 
equal to that of ¢ / in Fig. 108, and thus ob- 
taining the points /, h, hg, etc.; through the 
points g, and f, draw a straight line, also 
join f, and g, by a straight line; draw 
curved line through the points h, h, hs, ete. 
Outside of the curved line drawn through 
i, t, ts, ete., draw another curved line B, A 
B,, the distance between these lines must be 
equal to the lap. Also draw a curved line 
O, D C; parallel to h, h, hg, etc., the dis- 
tance between these curved lines must be 
equal to the lap. Lastly, draw the straight 
line B, Cy parallel to f, g,, the distance 
between these must be equal to half the hori- 
zontal lap; also draw B, C, parallel to f, Is. 
the distance between these must also be equal 
to the horizontal lap. Cut the sheet to the 
curved lines B, A B, and 0, D C,, and also 
to the straight lines B, C, and B,0,. 

The difference in the shape of the sheet 
for the tapered course laid out according to 
the first method, and that laid out according 
to the second method, is very slight. In the 
first method, the curved part of the tapered 
course is assumed to be cylindrical. In the 
second method, the curved part is assumed 
to be elliptical, which it really is. The rivet 


holes in the tapered course should always be 
marked off when the sheet is placed in posi+ 





tion, and then drilled. 
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LETTERS FROM PRACTICAL MEN. 


Steam Heating vs, 





Furnace Heating. 
Editor American Machinist : 


I see by the April 10 issue, under the 
above caption, that Mr. S. A. Beckett has 
taken you to task for your advocacy of steam 
for heating private dwellings, etc. 

Please permit me to second your whole 
article, also to state that I have had some 
twenty years experience in the erection and 
management of heating apparatus of various 
kinds, and the following ‘‘ bits of experience” 
may be of interest. 

Some twenty-four years agoI had charge of 
three hot-air furnaces in the high school build- 
ing in this city, a building about sixty feet 
square and three stories high. To warm this 
building in fall weather, required that the 
fires should be started not later than 6 a. m., 
in order to have the rooms attain a tempera- 
ture of 70° Fah. by 94. m. The rooms were 
provided with ventilating registers both at 
the floors and ceilings, the lower ones to be 
used when the rooms were chilly and the 
upper ones when too warm. Fresh air was 
admitted from outside to each furnace and 
conveyed therefrom through ample sized 
flues to the heating registers located near the 
floor in the rooms to be warmed. If I re- 
member rightly, three sets of furnaces were 
burned out in six years time, when the heat- 
ing by furnace was abandoned and steam 
introduced. While the furnaces were in use 
the scholars remained at home when the ther- 
mometer registered below 20° Fah., as they 
knew the building would be too cold for a 
school session. By the use of steam, there is 
no time at which it is necessary to dismiss 
school on account of a lack of warmth. I 
know of several private residences in town 
also, where the furnaces for heating have been 
superseded by steam. All prominent resi- 
dences here are fitted with steam-heating ap- 
paratus, unless the owner is engaged in selling 
hot-air furnaces. At the institution where 

I am employed, we have tried hot-air furnace 
heating in several of the buildings, and that 
too, where the system should have worked to 
its best advantage, as, besides having ven- 
tilating flues leading to a central shaft, heated 
by the escaping products of combustion from 
the furnace, there was an open grate fire 
intherooms. It was impossible to warm them 
higher than to about 60° Fah. After trying 
this method in various ways, for two seasons, 
steam was substituted and no trouble after- 
ward experienced in properly warming any 
room without the use of the grates. We also 
found that even heating by indirect radiation 
(steam) the action of the air within the rooms 
was very similar to that from the hot-air fur- 
naces, but by placing the radiators in the 
rooms to be warmed, and introducing fresh 
air from outside of the buildings and convey- 
ing it through a register 10’'x12” placed under 
each radiator, no trouble is experienced in 
supplying warm, moist air in abundant quan- 
tity for health and comfort. The last method 
I think is the only true one to warm a build- 
ing when the inflow of air is left to natural 
causes. The best plan is to force in the air 
by means of a ventilating fan, but this is only 
possible where motive power of some sort is 
near at hand. Another thing, it would not 
be possible to heat a group of detached build- 
ings, as these are here, from one heating 
station, by the hot air system of furnaces. 

The main steam pipe leading from boiler 

house to our school building is a little over 

1,000 feet in length, yet no trouble is exper- 

ienced in warming this building with not to 

exceed 20 pounds pressure on the boilers, and 

during the coldest weather. Mr. Editor, I 

never heard of a steam heating apparatus 

being taken out of a building and a hot-air 
furnace put in its place. Did you? 

A word in regard to the moisture of steam 
heat: Steam engineers, at least, are all taught 
that metals are composed of molecules, the 
minutest of minute particles, atoms, that 
under the influence of heat are continually in 
motion; we cannot have separate atoms or 
molecules without spaces between them. 

Steam is a vapor, invisible when in contact 

































































Pocket 


every joint in the boiler and piping is abso- 
lutely and practically steam tight. The loss 
of water from the steam heating boiler I 
first had charge of was a great mystery to me, 
(it was on the gravity system by direct radia- 
tion). The boiler was perfectly tight, also 
the system of piping, but still there was a 
slightly perceptible loss of water, with not a 
‘sis’ to be heard or a drip anywhere about 
the apparatus. I inquired of scientific men 
who I thought could give mea solution of 
the mystery, but without avail. Since then 
I have noticed the same thing taking place in 
every such apparatus I have seen, and the 
only conclusion I can arrive at is, that the 
steam does insinuate itself between the mole- 
cules of the iron of which the radiators are 
built, causing this loss of water and moisten- 
ing the airof theroom. Noevaporating pans 
are necessary where steam is employed for 
warming, by hot-air furnaces they are re- 
quired. E. MansEt1, 

Chief Engineer Mich. State Public School. 
Coldwater, Mich. 



























































Vig. 1 


Moulding Pillow Blocks. 
Editor American Machinist: 


I wish to enumerate a few of the several 
ways in which to make patterns for boxes or 
pillow blocks, by which the moulder can do 
more rapid and satisfactory work than sug- 
gested by Aaron Louis in AMERICAN Ma- 
CHINIST of March 13th, as the difficulty of 
extracting collars from the sand is entirely 








ScrRIBER. 


the boxes are of moderate size for not ex- 
ceeding a 33” or 4’’ journal. 

Another way, and which as a general thing 
gives very good results, it to part the pattern 
in center on line D D, Fig. 4, using cores | 
for journal bearing and bolt holes. 

Core boxes required in making cores used 
in this method should, if the saving of time 












































pillow block, in plan view of Fig. 4. 












































done away with. 

Fig. 1 shows pattern placed in a box, a 
space being allowed all around for sand. The 
part a, forming the journal, is made solid, 
and in a separate piece, with a parting from 
main body of pattern on line B B B, the 
latter being held in position with pins, one of 
which is shown at C. A core is made from 
this box, and where its surface comes in con- 
tact with the casting it is given a good coat of 
blacking. 

Should the core become too cumbersome, 
by allowing a space at ends of journal # LZ, of 
such magnitude as to permit a sufficient 
quantity of sand to give the core the neces- 
sary strength for handling, a rod may be put 
in to accomplish the same result, with enough 
of sand to protect casting from coming in 
contact with the rod. 

Fig. 2 shows a square block whose outside 
dimensions are equal to inside of box, Fig. 1, 
with journal bearing cut out in center, and 
on which we also fasten core prints for bolt 
holes for holding cap. This block is rammed 
up by the moulder, and when drawn out of 
the sand the cores are put in, and the mould 
is so far complete. 

Fig. 3 is a sectional view of mould, 
showing the cores in their proper position. 
In practice the block should be made a trifle 





with heat. From the aboveI reason that it is 
possible for moisture to be imparted to the 
nir of a room heated by steam, even though 


| large so as to permit a free or easy introduc- 
| tion of the core F’, Fig. 3; this method, how- 
‘ever, can only be used to advantage where 








tern, so as to core out the outside of babbitt 
collars. In this method the casting is all 
made in the drag, and I do not hesitate to say 
that it is practicable to make a pillow block in 
this manner, no matter how large it may be. 
Wa. HvuutTGRAN. 


Pocket Scriber, 
Editor American Machinist: 


I have always found that one important 
tool has been omitted from catalogues of ma- 
chinists’ tools, and that is a pocket scriber. 

I have tried time after time to procure the 
same at hardware stores, and, being unable to 
do so, I made a common scriber like d, but, 
being unable to keep track of the same, I 
made the scriber shown by ¢ and /, which is 
easily carried in the pocket. 

I obtained a piece of copper four inches long, 
and drilled a hole through it lengthwise, and 
turned down both ends until it looked like 3, 
leaving it nothing but a shell. A portion in 
the center was left larger to facilitate hand- 
ling. I then tapped out both ends about }” 
deep. 

Next I made a piece like ¢ for the scriber 
point; this was made of steel and turned, 
threaded and fitted so that either end could 
screw into 0. 





long and fitted it to screw on the end of 
| This piece formed the ‘‘ inside scriber,” ond 
| when in position for use it looked like f. 
| When not in use this right angle point can be 
| screwed into the end of the copper piece at 


the end opposite to that occupied by c. 


In this position the scriber looks like 7, anq 


may be carried in the pocket without danger 


of accident. 


|least twenty years. 
in moulding is an object, be made to stop off | ever a radiator is placed, there you get heat, 
their own prints, the arrangement of core | and it does not matter where the wind blows 
prints is shown on under side, or sole of| from; no matter what Mr. Beckett may say 
| to the contrary, those that make and those 

A common practice is to make pattern as in | who use hot air furnaces know too well that 
Fig. 5, with a core print on each side of pat- | the 


| 


It is not patented. 


N. L. M. 


Steam and Furnace Heat, 


Editor American Machinist: 


In your issue of April 10th Mr. Beckett ac. 
cuses the writer of the article published oy 


‘your editorial page of March 27th with not 
| having given much thought to the subject of 


house heating by steam. Is not Mr. Beckett 
a little mistaken? I had read that article and 
formed the opinion that the writer was 
thoroughly conversant with the subject. | 
venture the opinion that steam heating for 
houses is as much of an improvement over 
furnaces as lighting by electricity is over 


lighting by gas, or as heating by a furnace js 


superior to heating by stoves. 

This fact is so generally recognized that the 
only reason for using furnaces is their low 
first cost. The reasons why steam heaters are 
displacing and superseding the hot air furnace 
are: First, economy in fuel; a good steam 
heater compared with the best hot air furnace 
will do the same work with one-third less 
fuel, and often with one-half. Second, dura. 
bility; the piping, radiators, etc., of a low 
pressure steam heating plant are good fora 
life of fifty years, and the boiler will last at 
Third, efficiency; wher- 


y cannot force warm air to the upper 


| rooms on the north and west sides of a house 
on a blizzard day, just when heat is most 


needed. It is well known that registers 
and hot air pipes used for furnaces are gen- 
erally too small when it is proposed to put 
in steam to take the place of the furnace. 


| Why? because the furnace heats the air toa 


very high temperature (burns the air would be 
a better expression). But with steam coils 
or indirect radiators the pipes and registers 


,need to be larger, because the air is at a 
| much lower temperature, and it consequently 


| work. 


requires a greater volume to do the same 
Mr. Beckett seems to have never 
heard of indirect steam heating, as he says, 
‘*the advantages of a furnace are first and 
most important a supply of fresh, warm (not 
hot) air and a complete system of ventilation 
not possible with steam as usually used in 
radiators.” I beg to say that the hot air 
furnace has no monopoly of taking cold air 
from outside, and warming it before sending 
it into the room. The State of New Jersey 
has thousands of homes heated in that way 
by steam. Huau J. Barron. 


—_>- 


How suany steam gauges in actual every- 
day use are known to be correct ? In how many 
engine rooms are there any means for de- 
termining whether a steam gauge is correct or 
not? The cost of a steam gauge is but a few 
dollars. If one was purchased - for every 
engine room and preserved for the purpose of 
testing the gauges in everyday use, it would 
serve a valuable purpose. Occasionally it 
could be returned to the manufacturer for veri- 
fication. The satisfaction of knowing exactly 
what steam pressure is being carried, to say 
nothing of safety, is worth more than the 
extra expense involved, which, as_inti- 
mated, is trifling. 





—->- 

A hydraulic collision buffer is described in 
a recent issue of Jrvn, which is to be 4P- 
plied to vessels and locomotive engines. This 
buffer contains combined water and 4lr 
springs, and is intended to cut off steam 
from the engines of a steamer, arrest the 
motion of the vessel and destroy its mome?- 
tum while it is moving 45 feet. 

When applied to locomotives it is to absorb 
-the striking force of g train in a distance of 


T then got out another piece about one inch | 7} feet, 
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Railroad Cost Cards and Expense Sheets. 





By ‘‘ Recorps.” 





The exchange of cards by railway master 
mechanics in this country, giving the cost of 
maintenance of locomotives on different rail- 
ways, has enabled them, to a certain extent, 
to make comparisons between the cost of the 
same on the different lines and with their 
own. With the exceptions of the brief time 
spent by master mechanics at their annual 
conventions, they have but few opportunities 
for personal exchange of views and experi- 
ences with the different appliances they may 
he using, or the different classes of locomo- 
tives on their respective lines. 
well known that, as a rule, in localities where 
several lines may center, and have their shops 
within a few miles of each other, that the 
master mechanics seldom meet for any pur- 
pose, much less to exchange views. Their 
knowledge of each other is generally from 
reputation, and of what each may be doing 
by the accounts given in the mechanical jour- 
nals, and which generally consists in a state- 
ment that Mr. A. or B. is using or trying this 
or that appliance or design of locomotive. 
What the result of that trial may be is seldom 
known. The journals cannot follow it up, 
and, as a rule, master mechanics are chary 
about giving information relating to an appli- 
ance they may have, or have had, on trial, 
especially if it has proved a failure, or no 
benefits have been derived from its use. 

The many changes that have been made in 
locomotive construction, in detail and in 
whole, during the past ten or fifteen years, for 
the purpose of increasing efficiency and re- 
ducing cost for repairs and consumption of 
fuel, should furnish valuable information for 
the future. In fact, in no equal period of 
time in the history of railways has there been 
such a diversity of construction. The differ- 
ent lines throughout the country are using 
locomotives of designs which they consider 
best adapted to the class of traffic they may 
have, the geography of the country through 
which they run, and the fuel that can be ob- 
tained the cheapest in the locality. With 
but few exceptions, several designs have been 
tried, and are in use. Yet beyond the ex- 
pression that ‘‘ moguls or consolidations etc., 
ete., are the best for our use,” we have no 
definite knowledge of what benefits have been 
derived from their use, or what defects dis- 
covered, to guide us in the future. The gen- 
eral expression of the good or bad qualities 
of a locomotive are not sufficient; the details 
should be given to enable others to judge in- 
telligibly if the class would answer for a 
road in another locality, where the geography 
of the country and the water and fuel were 
(different. 

The information that could be obtained by 
the exchange of expense cards, were they 
made more definite than the present ones, and 
made to give the amount of work done, the 
cost of doing it, and by what class or design 
of locomotives on a road on which it was 
done, would be of benefit to master mechanics 
at large. But as it is, the present ones are 
ouly interesting as showing the cost of main- 
tenance of the whole on the road from which 
these cards come, and the factors in the cost 
of maintenance are so varied throughout the 
country that they cannot be used in making a 
comparison between the cost on the different 
roads, and with this known, the present 
method cannot be an incentive to a master 
mechanic te reduce his own. 

If the charges in locomotive maintenance 


are considered, it will be found that they can 


be grouped under several headings. Under 
one will be found those due to the cost of 
fuel, cost of attendance and repairs, as 
affected by the rate of wages in the locality, 
and the cost of supplies. In the latter, the 
amount of oil and waste used will depend 
more upon the soil and climate of the country 
through which the road runs than upon the 
design of the locomotive. 

Under another heading can be put the cost 
of repairs and amount of fuel consumed ; 
these are the only charges in maintenance 
that are affected by the design of the locomo- 


In fact, it is | 


same system is applied to all classes of loco- 
motives on a line, any difference in the cost 
of repairs to locomotives of aclass, and as a 
class, will be due to the design, and the 
economy or cost for the whole maintenance 
will show the master mechanic’s ability. 

The amount of fuel a locomotive uses is 

largely affected by its draft appliance, as 
well as by the design of the boiler; in the 
individual locomotive by its conditions and 
the ability of the engineman. But when 
taken as a class these later influences will be 
small, and are as liable to exist in the one 
class as another. What class of locomotives 
will do work the cheapest, is what railway 
managers want to know, and if the cards 
vould give the work done, with the amount 
of fuel used and repairs made in doing it by 
the several classes of locomotives on the line 
issuing the card, and give the kind of draft 
appliance used, dimensions of boiler and 
fire-box, driving-wheels and cylinders, in 
place of the information most of them now 
give, which can be obtained elsewhere if de- 
sired, they would be more useful, and cost no 
more to compile. 

Any information to be of benefit should be 
concise and clear, and relate to matters that 
are within control and bear upon the results 
given—that if good they may be copied, and 
if bad avoided. This, as a rule, the cards do 
not do, and, as they are compiled from the 
same accounts as the expense sheets, posted 
in engine houses, we also find there many of 
the defects found on the cards. While the 
latter are intended to show the performance 
or value of the whole locomotive power on a 
road, the former are to show to the engine- 
men the performance of their engines, and 
their skill in operating them, and enable them 
to make comparisons with others. 

If the engineman has time and a step 
ladder he will find somewhere in the many 
columns of figures some that will interest him 
or apply to what he has control over, which 
will be the amount of fuel consumed, and to 
a certain extent the amount of supplies and 
repairs. The amount of repairs he will be 
interested in; the amount of stores not so 
much so, as he knows that he does not use all 
the supplies charged to his locomotive. But 
the first—the amount of fuel consumed—vwill 
interest him, as he knows he can largely con- 
trol it, but he feels that if the amount is large 
in comparison with that used by others, that 
with the present form of sheet, with a column 
given to each kind of supplies, one to the 
total, another to the cost of repairs, and still 
another to the amount of fuel consumed per 
mile, and again,- columns for each 100 miles, 
that if his performance is bad it is not con- 
spicuous, and that if good no one will see it. 
But also the sheet to give the amount of fuel 
used, the cost of repairs and stores used per 
mile, or 100 miles, in three columns, it would 
draw his_ attention to a plain sheet, with the 
locomotives of a class grouped, giving in the 
fewest figures and columns the amount of 
fuel consumed, cost of repairs and amount of 
stores is all that is required. 

The cost of fuel and supplies, wages of at- 
tendants, and waste and oil used for cleaning 
is beyond the engineman’s control, and, 
while it is necessary that it should be kept by 
the department, the record belongs in the 
office. Compiling these for posting in the 
engine house is not only a useless expense, 
but complicates the sheet and hides that por- 
tion that should be conspicuous, and that 
could be made more so were it known what 
amount of fuel the locomotives of a class 
should use and the sheet to give it to make a 
comparison by. 

Were the effort made to find what amount 
of fuel should be used, it would be dis- 
covered that the average locomotive is not 
the most wasteful machine constructed 
when it is properly handled ; that the ash pan 
damper has another purpose than covering 
the hole through which the ashes are pulled, 
and that its use should be varied as often as 
the locomotive works and the condition of 
the fire varies; that steam blown through 
the safety valve has an equivalent in fuel 
from the consumption of which no benefit 





has been derived, and that proper firing is a 


tive. The cost of repairs will be affected by | large factor in the successful and economical 


the system of making them, but when the! operating of a locomotive, 








A recent paragraph in the American Ma- 
CHINIST says in substance that the present ef- 
ficiency of the engines in ocean steamships is 
not so much due to any radical change in con- 
struction as to intelligent use. Inversely 
one might say of the locomotive that its de- 
fects are not so much the fault of design as 
lack of knowledge of what it can do and how 
to best make it do it. 

The lack of knowledge cannot alone be 
laid at the door of the enginemen, but at that 
of the management as well, who ask them to 
attain to a point that they themselves do not 
know, or the means of attaining it, or if they 
do, do not give the directions. 

With the present growing system of estab- 
lishing loads for the locomotive and loading 
cars to their capacity, it would seem possible 
to ascertain what amount of fuel should be 
used by the different classes of locomotives 
during the several seasons of the year. Were 
the amount and means known, enginemen 
would know what they had to do, and how to 
do it. Failure to keep to the amount of fuel 
would be due to the fault of the enginemen, 
the condition of the locomotive or the 
qnality of the fuel; and it would be of bene- 
fit to railways, had they a standard that 
would show when there was a fault, and 
where and how to remedy it. 

If much of the present talk of what the loco- 
motive should and ought to be was on what it 
is and can be made to do, it would be more 
profitable to the railways, who must use the 
present type of locomotive until the ideal 
locomotive is in the market, and would de- 
velop the fact that the American locomotive 
is as economical and efficient as its brother on 
the other side, when it is as well managed 
and its management as well directed. 


The Compound Steam Engine for Sta- 
tionary or Factory Purposes. 





By Wiiu1am H. Horrman. 


FIRST PAPER. 


The compound engine has ‘ come to stay.” 
As a marine engine for the Atlantic ‘‘ liners” 
it has worked wonders. The consumption of 
fuel on a 9,500-ton ship, engine developing 
11,000 horse-power, and making twenty and 
a half knots per hour, is about 2! lbs. of 
coal per horse-power per hour; and this is 
accomplished under great disadvantages, com- 
pared with the usual conditions of service of 
a stationary engine. 

The marine engine has no ponderous fly- 
wheel to assist in using a short cut-off, no 
massive foundations to hold the engine in 
line and none of the perfect regulating de- 
vices now in general use on land engines that 
keep them within two per cent. of a uniform 
speed. 

Fifteen years ago, to obtain a speed of 
fourteen and a‘half knots per hour, the 
European steamers were burning about 33 
lbs. of coal per horse-power per hour, as an 
average. 

Hornblower, Woolf, Earle,. Whitman, 
Joseph Eve, Atkin, Gillman and Steel, all 
English and Scotch engineers, built com- 
pound engines for land service, between the 
years 1781 and 1824, and in 1842 Henrik 
Zander built a three-cylinder compound, one 
high and two low-pressure cylinders, the low- 
pressure cylinders being jacketted, the steam 
for this jacket coming directly from the 
boilers. 

Zander’s engine proved the most economi- 
cal, as it was double-acting, and the speed of 
the piston was about 380 feet per minute, 
while nearly all of the former experiments 
were made with single-acting engines, and 
the pistons rarely moved over 200 feet per 
minute, the average being below that speed. 

The early compound engines were not com- 
pact, compared with the amount of power 
developed, as the initial steam-pressure was 
never more than three atmospheres, while we 
now work the compound from seven to ten 
atmospheres, with from seven to fourteen 
expansions. 

It is said that Zander found in jacketting 
the low-pressure cylinder, that even at the 
low pressure of 55 lbs. absolute, too much 
heat was absorbed by the injection water. 





The temperature in the jacket was that due to 
55 lbs. absolute pressure, while the initial 
steam temperature in the low-pressure cylin- 
der was that due to 17 lbs. absolute, the aver- 
age being about 7 lbs., and the temperature 
accordingly, making due allowance, of 
course, for condensation. 

Under these conditions, the jacket was for 
a time abandoned, as the jet condenser was 
the only one in use at that time, and the 
waste or outboard pipe from the hot-well 
was carrying off too much heat from the 
steam jacket. 

Right here I will say that most of our 

modern /and compound engines have the jet 
condenser, as they are generally located near 
a river or stream where plenty of fresh 
water can be had, so that with the low- 
pressure cylinder jacketed, receiving the steam 
direct from the boilers at the modern 
pressures of 90 to 120 Ibs., there must be 
some waste of heat by its transmission 
through the thin low-pressure cylinder to the 
condenser, where it is in direct contact with 
the cooling water. 
The first gain by the use of the jacket is 
holding up of the pressure from the initial 
to the finish of the stroke. How much of 
this gain is counteracted by the escape of the 
heat to the condenser, is a question often 
under discussion; but one thing is certain, 
that of the amount of heat, be it small or 
great, thus escaping, only a very small per- 
centage is passed back to the boiler in the 
feed-water. As before remarked, our boiler 
pressures are from 90 to 120 lbs., the initials 
at the high-pressure cylinder being from 85 
to 115 lbs., and the initial in low-pressure 
cylinder never being above 45 lbs. absolute, 
generally from 18 to 30 lIbs., with temper- 
atures to match these pressures. 

A jacket on this low-pressure cylinder 
would contain steam at 115 lbs. pressure and 
a temperature to match it; some of this will 
be absorbed by the cylinder body, some by 
steam inside, and the cold water at the con- 
denser will take its share, and carry it off, 
‘tossing its toll” to the feed water, as it 
passes by. 

With a surface condenser attached to the 
compound engine, the conditions are some- 
what different, as a larger portion of the heat 
that may escape from the jacket to the 
condenser is at once returned to the boiler, 
the only loss being that from radiation. Of 
course, some of this heat passes off by radi- 
ating through the condenser tubes into the 
rapidly moving, circulating water; but prac- 
tice shows this loss to be much less than 
when using a jet condenser. The heat pass- 
ing to the cooling water in the surface 
condenser does so by radiating through the 
tubes, but by direct contact in a jet con- 
denser. The surface condenser returns all 
the steam condensed to the boiler, the jet 
condenser only a portion of it. 

—_+epe—____ 

Mr. Henry Reynolds, one of the con- 
tributors of the AMERICAN Macuinist, has just 
left Ithaca, N. Y., to engage in business in 
Peru, Ind., with A. J. Ross, who has a foun- 
dry and machine shop. The Daily Journal, 
of Ithaca, says: ‘‘ Mr. Reynolds takes with 
him a pocketful of commendations of the 
strongest character certifying to his ability as 
a mechanic and his honor as a man from 
many of the most eminent firms here. All 
who have had relations with Mr. Reynolds 
speak kindly of him and his skill, and it is to 
be regretted that Ithaca is to lose an artizan 


of such merit.” 
— * <a> — 


Robert Hardie, well known as an inventor 
of compressed air locomotive and motors, 
will enter upon the duties of superintendent 
of the New York Locomotive Works, at 
Rome, N. Y. Mr. White, the present super- 
intendent, goes to the Schenectady Locomo- 
tive Works as assistant superintendent. 

oe 

Petroleum for fuel under boilers si again 
being quite extensively tried in England, not 
with a view to finding cheaper fuel, but one 
for some purposes more convenient. There 
is some evidence that progress is being made 
in the direction of getting better economical 
results than those usually obtained in the use 
of petroleum, 
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Séttlement of Railroad Strikes. 


News from railroad labor troubles in the 
Southwest has been decidedly unpleasant to 
the general public for the past three or four 
weeks. The main arteries of commerce in 
three or four States have been clogged so that 
business has suffered severely. Worse still, 
violence and bloodshed have resulted from a 
continuance of the struggle. These occur- 
rences are deplorable, and the question of 


paramount importance to the people at large |’ 


is, how to prevent such struggles in the future. 
A strike of the employes of a chartered raj 
road presents a case quite differant froy 
strike in a private industrial establishn 
With the latter the public has no ri-} 
interfere, however long it may last. 13. 
railroad company enjoying chartered ri: 
and privileges conveyed to them by 
people, is under obligations to so us> the 

to avoid, if possible, any interruption o 
business they are depended upon to con. 
Doubtless the strike of the workmen on 
Gould railroads was ill advised, but that fi 
does not justify the responsible head of th, 
railroad system in refusing to take reasonable 
steps to settle the strike promptly, when in- 
vited to do so. He seems to think he has 
the same right to allow the traffic of several 
thousand miles of railroad, of which he has 
control, to lie idle indefinitely while trying to 
make the strikers surrender unconditionally, 
that the owner of a private manufactory has 
to shut down whenever he has a dispute with 
employes until he is satisfied to resume. 
Strange as it may seem, there are a number of 
daily newspapers that echo and applaud this 
idea. Such an unrestrained power in the 
hands of one man would be a serious danger 
to our free institutions. Almost anybody 
who has noted the progress of the South- 
western strike is convinced that it could have 
been easily settled any time during its earlier 
days had the governing power of the rail- 
roads been earnestly desirous of settling it. 
It would seem to better serve the financial in- 
terests of that power to utter threats and have 
the contest continued. The public have a 
right to demand that it be settled and traffic 
resumed. Their interests are not satisfied by 
having it merely smothered to break out 
again suddenly whenever the vanquished 
forces shall have been sufficiently recruited. 
The only way such a strike can be fully 
settled is by bringing the causes of difficulty 
freely. before conference committees, or by 
means of arbitration. The party in the right 
has everything (that is, everything legitimate) 
to gain and nothing to lose by submitting to 
arbitration. A United States law may not 
compel settlements of disastrous railroad 
strikes by arbitration, but popular opinion 
should exert such a pressure in that direction 
that neither the companies nor their employes 
could afford to resist it. Happily the general 
relations between employes and managers of 
most other railroads in this country do not 
exist in that chronically strained condition so 
long observable on the Gould railroads-of the 
Southwest. Usually there is a pride among 
the employes of a well managed railroad 
about the smoothness with which operations 
are conducted. This feeling should always 
be encouraged. 


—_—_— - *+pe 


Fire Alarm for Deaf Mutes, 


How to arouse the inmates of a deaf and 
dumb institution, when a fire breaks out in 
the night, without touching each of them is a 
problem that has long puzzled the managers 
of such institutions. Until recently they had 
not been helped to solve it by scientific or 
mechanical achievements. The Crosby Steam 
Gage and Valve Company, of Boston, has 
produced an instrument that gives the neces- 
sary alarm by vibration of the ground and 
buildings. It is their single bell chime 
whistle, four feet long and twelve inches 
diameter. One of them of this size has been 
placed upon the boiler house of the Jackson- 
ville (Ill.) Institution for the Deaf and Dumb, 
and its operation is thus described in the 
weekly Advance, published by the inmates: 

‘*A large majority of the pupils are con- 
scious of its signals when given, and if more 








favorably located, which will be done here- 
after, all of them would be. 

‘Since beginning its use. it has not been 
necessary in the morning to arouse any of tl \ 
boys by any oth - ans, and so many of tl 
girls are awa! y it that they immsd’ 


ately ‘‘ cal) others. 2 fi 
under or ever go t, and 
steam wh, i as there 
alwave d day aud nigh. 
fr oother, the value —x 
‘ .0 case Of fire is incalculable. 


upils could all be awakened in ono 
“nd many lives that would, without 
xtreme danger, are as safe as the 

vf «.° 108 who hear.” 
he whistle gives three distinct tones, 
multanecously, and although loud is not offen- 
ive. The weather predictions are received at 
is institution every noon aud sounded on 
steam one long sound indicating 
‘ weather; one medium long and three 
siz short sounds, 


chime ; 


‘sounds, cold « ather ; 
weath ; 8i* short sounds in pairs in- 








| 





} 
i 


gf 8 thar, The people for | 
une ‘vy notified of what 
b € br zhienineg. 
A few months 10tes 1ang/68 in Yates 
of wages paid b,  iduetriai establishments | 


were almost inva__ 
Lately, these changes have been nearly all 
advances. Instances of voluntary advances 
of ten or fifteen per cent. are by no means 
rare. Every day brings news of such ad- 
vances from various sections of the country. 
We also hear of frequent additions to force 
and the starting of idle shops, mills and 
manufactories. These things indicate un- 
mistakably a better condition of business and 
give promise of further improvement in the 
future. Prices of iron and machinery have 
not advanced as had been expected, but the 
tendency is toward higher prices. Now is a 
good time to start new industrial enter- 


prises. 
—— me 


The article which appears elsewhere in this 
issue on Railroad Cost Cards and Expense 
Sheets was prepared by an experienced rail- 
road man, occupying an important position. 
His argument for greater conciseness in ex- 
pense sheets, bringing out important items in 
a way that they may be readily come at and 
understood, unmixed with irrelevant matter, 
is worth much consideration. Those who 
have had experience in efforts to reduce ex- 
penses in any kind of. business understand 
that it must be done by a careful considera- 
tion of items, hence the importance of 
having every item stand out clear by itself. 


me 


A correspondent asks for information re- 
garding a well-designed furnace for heating 
spelter used in galvanizing wire. Some of 
our readers may be able and willing to ad- 
vise him. 

A 


Shop Hazing. 


We have received from a new correspond- 
ent, employed in a large railroad shop, a 
communication on the above subject, which 
is written with marked fluency, and which 
describes in detail many of the jokes journey- 
men often play upon raw apprentices. To 
the readers of a literary journal who are not 
mechanics, it might prove very interesting ; 
but while it might amuse, it would hardly be 
likely to instruct mechanics, so far as con- 
cerns its main details. Our correspondent 
thinks such apprentices should meet hazing 
good-naturedly, and that to many it will be 
likely to teach lessons of fortitude and self- 
control that will be of value in later life. He 
concludes with a specially good point, as 
follows : 


‘In nearly every trade, profession or busi- 
ness, advantage will be taken of the ignorance 
of the newly-admitted student or apprentice, 
to a greater or less extent. But it is a singu- 


lar fact that most of the hazing done by 
so-called highly educated and refined col- 
legians is far more brutal and severe than 
would ever be attempted by mechanics,” 


bly about reductions. | 


‘mort attractive feature 





Steel-faced Electrotypes. 


A firm of electrotypers in New York are 
making steel-faced electrotypes. We have no 
uwther information as to utility or price, than 
wntained in the following. They write us. 

« ““l-facing electros is putting a coating of 
“lI «> an electrotype to harden face, or 
g ele**4s have to be printed with red ink 


pre ‘.scoloration of the ink; in short it 
perfor. ) same duties as nickel-facing, 
,only bein. arr and more durable. 


:<ibe -- 
We recently visite i the round-house of a 
suburban railroad ‘v a Western city. It was 
equipped with a lathe a planer, a drill press, 
and small tools for doing ordinary repairs to 
their ‘‘dummy” engines, but the wwachine that 
seemed to be the m de of the estsblishment 
(and the only one we saw ranui 
large , well-ruounted grindstone. 
uously posted near at hanc 
forbidding any but employe of the road to 
use that stone. This is the only shop we 
ever saw in which the grindstone was its 
Usually it is about 


) was a 
Conspic- 
was a& notice 


ng 


(the worst looking fixture to be seen in the 


shop. We can imagine the chagrin of the 
small boys with dull jack knives, the butchers 


| With dull clesvers, and the farmers with dull 


gcythes as the approach that inviting grind- 
stone and read the forbidding notice. 
a 
Literary Notes. 


A REPORT ON THE TERMINAL FACILITIES 
for Handling Freight of the Railroads Entering 
the Port of New York, especially of those rail- 
roads having direct Western connections. By 
Gratz Mordecai. Published by the Railroad Ga- 
zelte, 73 Broadway. Price, $1.50. 

This work will be of undoubted intérest to 
those who have occasion to ship or receive 
freight through New York. It details the 
manner of receiving and transferring freight, 
time consumed in doing so, and the plans 
adopted. 

Maps of the different locations described 
in the text illustrate the subject. 


—__- > ____ 

The forty-fifth meeting of the American 
Institute of Mining Engineers will be held at 
Bethlehem, Pa., beginning Tuesday evening, 
May 18, 1886. The chairman of the Local 
Committee is Mr. John Fritz, and the secre- 
tary is Mr. Albert L. Colby, Lehigh Uni- 
versity, South Bethlehem. 


ag PIONS mb 
(UES insmlERs 


Under this head we propose to answer questions sent 
us, pertaining to our specialty, correctly, and according 
to common-sense methods. 

Every question, to insure any attention, must invari- 
ably be accompanied by the writer’s name and address. 
[f so requested, neither name, correct initials, nor loca- 
tion will be published. 




















(7) W.oW.G., —, writes: Does the 
piston of a locomotive really move during the back 
stroke, that is with regard to some fixed point out- 
side the engine? A.—W. G. will find this ques- 
tion discussed in Question and Answer No. 149, in 
the AMERICAN MACHINIST of April 3, 1886. 


(172) W. S. & S., Hunter’s Mill, Va., 
writes: I have a grindstone which is too soft. Is 
there any way of making the stone harder, but 
still allow it to cut freely? A.—Exposure to sun- 
shine is said to harden some kinds of stone, but 
the best method is to buy a new. stone. 


(173) R.M., Beloit, Wis., asks: What is 
ganister? Neither Webster’s Unabridged nor 
Chambers’ Encyclopedia has the word? A.— 
Ganister is a refractory substance used for lining 
fnrnaces. Webster’s latest edition (supplement) 
gives the following definition: “A refractory ma- 
terial used for lining the Bessemer converters. It 
consists of crushed or ground siliceous stone mixed 
with fire clay.” 


(174) W.H., Duluth, Minn., asks: What 
size governor is necesssary for an engine 30'’x40"’ 
seventy-five revolutions, steam pressure 90 lbs.? 
also what size steam pipe? A.—If the pipe is 
reasonably short and direct, we should say a 9’ 
pipe would be right, and a governor of the same 
size; Many would use an 8” pipe and governor. 2. 
What is the opening through governors, compared 
with the sizes? A.—It differs. Some make the 
area equal to pipe, as for instance, a 3’’ governor 
will have opening equal to the area of 3” pipe ; 
others do not give so much opening. In all throt- 
tling governors the intention is that a governor of 4 
given size shall be ample for steam pipe of same 
size, 














Arn. 24, 1886] 





AMERICAN MACHINIST 


9 














(175) G. H., Newark, N. J., will find di- 
rections for making blue prints in the AMERICAN 
MACHINIST of Oct. 8, 1881. 


(176) Y.C., Sacramento, Cal., writes: I 
wish to raise water through 300 feet of pipe, 75 feet 
high. A miner proposes a system of endless buck- 
ets, but I think a wheel would be best. Have un- 
limited water supply and fall. Which do you think 
would be best? A.—We should use the wheel. 


(177) I. H. B., Waldboro, Me., asks; 
What is the action of the snap packing as used in 
steam engine pistons, and is it perfectly tight? 
A.—The snap or spring ring packing consists of 
(generally), two narrow rings, turned a little larger 
than the bore of cylinder, and sprung into grooves 
turned in the piston. It is found very satisfactory 
in use, but no packing is perfectly tight. 


(178) J. L. L., Waterbury, Conn., writes : 
Can you give me a rule, without the use of algebra, 
for calculating the angle (in degrees) for cutting 
spiral mills on the Browne and Sharpe milling 
machine? A.—Divide circumference of cutter in 
inches by the pitch, or number of inches to one 
turn. Look out this number in Haswell’s, Nystroms, 

any other table of natural tangent, and you will 
find the angle in degrees. 


(179) G. E., Brooklyn, N. Y., asks: How 
do you find the horse-power of a locomotive, and 
what is the horse-power of a locomotive 13/’x20’ 
running twenty miles per hour, with 130 pounds 
steam pressure? A.—Youcan find the horse-power 
exerted by a locomotive only by the use of an indi- 
cator or dynamometer. The horse-power of the 
locomotive mentioned may. be four times as much 
under some circumstances as under others. Any- 
thing except an actual test will be the merest 
guesswork, and of no value. 


(180) J.B. G., Baltimore, Md., asks: 1. 
How shallI calculate the heating surface of aboiler? 
A,—Compute all the surface in square feet which 
has water or steam on ore side of it and furnace 
heat on the other. 2. How shall I make fire-proof 
mortar for boiler setting? A.—Use Kaolin, which 
can be bought from dealers in cements. 3. How 
many revolutions do dynamos make? A.—From 
200 or 300 to 2,000 or 3,000 or more, according to size 
and construction. 


(181) F. X., Houston, Tex., writes: 1. 
We are running a dry-room with 3,000 feet of 1’ 
pipe, using a 10 horse-power boiler. The boiler is 
fed by an injector, from street main. About what 
per cent. of fuel could be saved by using a return 
steam trap. A.—There is not sufficient data on 
this subject from which to predict the exact 
saving, but it will be large, entirely too large to be 
neglected. 2. Could the injector be used to return 
the hot water? A.—No. 3. What is the greatest 
temperature a pump can be relied upon to return 
the water if it flows to the pump? A.—There is 
practically no limit, if the arrangement is perfect. 


(182) W. B., Salmon Falls, N. H., writes: 
We had a 70 horse-power steel boiler and a 50 
horse-power automatic engine. Engine runs 624 
hours per week. We have also 650 feetof 1%” pipe 
with steam on three hours per day, and 1020 feet of 
1” pipe in radiators; they are supplied by a 1” 
pipe. The boiler is fed by a plunger pump, 
through a good feed-water heater, we blow down 
about 3” of water daily, on account of bad water. 
Steam is on radiators one hour per day. The time 
is between March 21 and 28. The average con- 
sumption of fuel in this time was one cord of soft 
wood per week for starting fire and 143 pounds of 
Cumberland coal and 734%; pounds of screenings 
per day. The average steam pressure is 55 pounds. 
What I want to know is if we are wasting fuel? 
A.—We have no means of knowing how much work 
your engine is doing. It is plain that it is no where 
near 50 horse-power, as that alone would call for 
a good deal more fuel than you use. So faras we 
can judge from your statement, you are getting 
along very economically in the use of fuel. 


(183) H. 8., Metropolis, Ill., asks: What 
is laminated steel and how is it manufactured? 
A.—Laminated steel is made by welding together 
& number of thin sheets of steel into a solid plate 
or mass. 2. What is Damascus steel? A.—Damas- 
cus steel comes from India and Persia. It contains 
a large amount of carbon (over 7 per cent), and can 
only be successfully worked at certain tempera- 
tures, which are located by climatic limits. If too 
high a temperature is used, the steel breaks under 
the hammer; if too low, it becomes brittle and 
hard. Certain kinds of Damascus steel contain 
nickel, tungstate of iron or manganese, from which 
combination the steel seems to receive a considera- 
ble quantity of carbon. Artificial Damascus steel 
has been produced by smelting soft iron with char- 
coal, tungstate of iron, nickel, and manganese. 

Another method consists of melting fifty parts of 
iron with one part of lamp black or by smelting cast 
iron with oxidized iron filings. 3. Where are gun 
barrels made and how are twist barrels made? 
A.—Gun barrels are made at Colt’s Armory, Hart- 
ford, Conn., and at many other places. Twist gun 
barrels are made by coiling up a strip of iron, like 
a coiled wire spring, and then welding the coils 
together. 4. Arethe Damascus barrelstwist? A.— 
They may be made so, but welding is said to destroy 
the lines for which Damascus steel is noted for ex- 
hibiting after it has been corroded by acids, owing 
ta division into two carburets, in the steel, by 
cooling at certain temperature. 











Transient Advertisements 50 cents a line for each 
insertion under this head. About seven words make a 
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Wednesday for the ensuing week's issue. 





Power measured.-F. Van Winkle,22 Cortlandt,N. Y. 
Alt, Mechanical Engraver on Wood, 318 B’way., NY 
T. M. Parker, Steel Stamps, Stencils, Hartford,Ct. 
J. Clayton,Air Compressors, Rock Drills,43 Dey st, NY 
Edw. Sears, Wood Engraver, 48 Beekman st., N.Y. 
Steel Name Stamps, etc. J. B. Roney, Lynn, Mass. 


Tack, Wire and Shoe Nail Machinery.. Wm. A. 
Sweetser, Brockton, Mass. 


Tack and Wire Nail Machinery, made by the Wil- 
lets Mfg. Co., Providence, R. I. 


Selden Packing, for stuffing-box, with or without 
rubber core. Randolph Brandt, 38 Cortlandt st., NY 


The Best Upright Hammers run by beltare made 
by W. P. Duncan & Co., Bellefonte, Pa. 


Light articles built to order by the American Sew- 
ing Machine Co., Philadelphia, Pa. 


R. Dudgeon, 24 Columbia st., New York, Improved 
Hydraulic Jacks and Roller Tube Expanders. 


Pattern and Brand Letters. Vanderburgh, Wells 
& Co., cor. Fulton and Dutch sts., New York. 


Foot-power Machinery, for workshop use, sent on 
trial if desired. W. F. & Jno. Barnes, Rockford, Ill. 


Screws and turnings in brass, special shapes, 
estimates made on samples; Ottumwa Iron Works, 
Ottumwa, Ia. 


Improved Labor-saving Upright Drills, 20-in. to 
86-in., inclusive. Currier & Snyder, Worcester, Mass. 


**Morrison’s Practical Engineer.” A complete 
treatise (200 pp.) dn steam and general mach. Mailed 
on receipt of $1. W.A. Morrison, Box 373,Lowell,Mass 


Engine Lathes, Hand Lathes, and other fine tools, 
Assortment large; prices low. Frasse & Co., 62 
Chatham st., N. Y. 


E. Merritt & Co., Brockton, Mass., established 
1859, only manufacturers of a complete line of Tack 
and Nail Machinery. Send for circulars. 


Files recut without drawing temper, about one- 
half usual prices; samples recut free; prices on 
application. The Acme Co., Collinsville, Conn, 


Curtis Pressure Regulators, Curtis Return Trap, 
Curtis Damper Regulator. See April 3, p. 14. Send 
for circular No. 17. Curtis Reg. Co., Boston, Mass. 


* Complete Practical Machinist,” $2.50; ‘“* Mechan- 
ical Drawing Self-taught,” $4. Books for work- 
men. Joshua Rose, Box 3306, New York City. 


Bound Volumes of the AMERICAN MACHINIST for 
the years 1880, 1881, 1882, 1883, 1884 and 1885. These 
volumes are strongly bound in cloth, and will wear 
well. Price $3.50 each; express charges additional. 
AM. MACHINIST PUB’G CO., 96 Fulton st., N. Y 


St. John Improved Self-adjusting Cylinder Pack- 
ing, for marine and stationary engines and locomo- 
tives; applicable to water, air, oil and ammonia 
pumps. For durability and minimum of friction, it is 
unexcelled. Send for pamphlet. Address, Bal- 
ance Valve and Piston Packing Co., room 58, 280 
Broadway, New York. 


Patent Binders for the AMERICAN MACHINIST, 
holding a complete volume (52 issues), simple, neat, 
durable. Price $1, prepaid, to any part of the 
United States by mail. To Canada or foreign coun- 
tries the price will be 75c.; purchasers pay express 
charges and customs duties. AM. MACHINIST PUB’G 
Co., 96 Fulton st., N. Y. 


‘Indicator Practice and Steam Engine Economy.” 
By F. F. Hemenway. Contains plain directions for 
using the indicator, and making all required calcu- 
lations from the diagram; also the principles of 
economy in operating steam engines, and current 
practice in testing engines and boilers. Price, $2, 
post-paid. Forsale by John Wiley & Sons, 15 Astor 
Place, New York. 


Draughtsmen, Engineers, Pattern Makers and 
others—The undersigned would call their attention 
to a treatise on the construction of gearing compiled 
from the best authors, containing 125 illustrations 
of all kinds of tooth wheels of shafting, and all 
forms of connections wherein the odonlograph fof 
Prof. Willis is illustrated, its use in laying out 
gears explained, and the excellent form of teeth 
which it gives is exhibited. On receipt of $1. the 
trea‘ise will be sent to any part of the U.S. Onre- 
ceipt of $3. the book and instrument will be sent as 
above. John C. Reed, 57 Governor street, Provi- 
dence, R. I. 

Recommended by that eminent writer on the 
Principles of Mechanism, Prof. R. H. Thurston, Di- 
rector of Sibley College of Mechanic, Arts, Cornell 
University, to whom I also refer. Circulars and 
index of contents sent free. 


“Locomotive Engine Running and Management.” 
By Angus Sinclair. Gives full directions about 
handling and repairing locomotives; instructs how 
to design valve gear and set valves; Westinghouse 
air-brake explained by aid of engravings. Price, $2. 
For sale by Angus Sinclair, 175 Dearborn street, 
Chicago, IIL 




















The Uxbridge, (Mass.) woolen mills are to be 
rebuilt. 


8. F. Cushman, Monson, Mass., will rebuild his 
woclen mill which was recently destroyed by fire. 


Jas. Lancewood is building an iron foundry in 
Pittsburgh, Pa. 





Joseph F. Brewster will erect a brick brass 
foundry at Chester, Pa. 


W. H. Adams, of Corinth, Miss., proposes to add 
a two-story machine shop to his iron works. 

Daniel A. Chenoweth, of Indianapolis, Ind., will 
build an addition to his nail factory. 

The works of the Champion Blower and Forge 
Co., Lancaster, Pa., will be enlarged. 


Waller & Stout, of Bellaire, contemplate erecting 
large boiler works at Martin’s Ferry. 


The Granite Plaid Mills, Haw River, N. C., is to 
have built an addition 75x225 feet. 

W. J. Dexter, Dover, Me., will build a large wood- 
working establishmen; at that place. 


8S. J. Fries, Altoona, Pa., expects to put in a 
$20,000 outfit of planing machinery. 


An addition is being made to the Hawthorne 
Woolen Mills, Glenville, Conn. 


The Gardner Governor Co., Quincy, Ill., have 
voluntarily advanced the wages of all their employes 
from ten to fifteen per cent., to take effect April 3. 


The Somerset Mechanical Works, Limited, Som- 
erset, will erect a new machine shop early in the 
summer. 


The blacksmith and machine shops, of the 
Louisville & Nashville railroad, at New Orleans, 
have been destroyed by fire. Loss, $20,000. 


The Singer Manufacturing Co. will establish a 
branch sewing machine factory at Rensselaer, Ind., 
to employ 100 men. It will cost about $30,000. 

The Pioneer Press, of St. Paul,.Minn., says O. E. 
Hughes will commence the erection of a foundry 
and machine shop at Aberdeen, Dakota. 


E. Brood & Sons., St. Stephen, Me., intend to 
make extensive additions to their axle factory. 

A machine shop for the manufacture of sugar 
cane mills, is being erected by the Elyton Land Co., 
Birminghan, Ala. 


W. L. Holt and Edwin C. Holt will erect a new 
steam cotton mill at Company’s Shops, N. C.; 100 
looms and 2,000 spindles will be put in. 


It is said that William Slawson and Mr. Hart will 
build a foundry and machine shop at Dayton, 
Tenn. 


The Chicago, St. Paul, Minneapolis, & Omaha 
Railroad will probably erect new car shops at 
Altoona, Wis. 


J. F. Smith, of Rochester, Pa., has purchased 
ground at Beaver Falls, for the purpose of erecting 
a large manufactory. 


Geo. Thacher, of the Middletown Tube Works, 
Middletown, Pa., contemplates building a tube 
works factory at Youngstown, Ohio. 


It is reported that John D. Heard, Danbury, Ga., 
will start a factory for manufacturing agricultural 
implements. 


The Bigelow Carpet Co., Clinton, Mass., intend to 
build a three-story addition to their factory, 84x250 
feet. 


The Old Colony Railroad Co. has increased the 
pay of engineers to $3.60 per day, and firemen 
to $1.90. 


The Dennison Manufacturing Co., Brunswick, 
Me., will enlarge their mills and add considerable 
new machinery. 


The laborers and employes of the Himrod Fur- 
nace, at Youngstown, O., have been notified of an 
advance of ten per cent. in wages. 


Atherson, Harvey & Kebblers have leased a 
factory building at Greenup, and will start a stove 
foundry. 

The Great Falls, (N. H.) Manufacturing Co. will 
rebuild their mills at Milton, which were burned 
last summer. 


The Globe Woolen Co., Utica, N. Y., will build an 
addition to their mills for the manufacture of 
fine yarn. 


A large textile factory will be built at Millville, 
Pa., by Henry Margerison & Sons, who will remove 
their factory from Germantown, Pa., to that place. 


Kilmer & Co., of Schnectady, have purchased 
land of Adam Relyea, at Voorhiesville, N. Y., where 
they intend moving their shops for making wire 
bands. 


The Brown & Sharpe Manufacturing Co., Provi- 
dence, R. I., are now running with 509 men on the 
pay roll. 

E. B. Rogers, of Beverly, will remove his business 
to Mansfield, Mass., where he will erect a shoe 
factory 100x40 feet in stze. The town has voted to 
exempt him from taxation for five years. 


The Knights of Labor at Spencer, Mass., have 
formed a co-operative company, with $75,000 capital, 
to start up David A. Drury’s boot and shoe factory, 
which has been idle nearly two years. 


New Bessemer Steel Works are to be erected 
near Pittsburgh. Geo. H. Boulton and J. W. 
Doubleday, of Chataqua, Pa., are parties in- 
terested. 


The Piedmont Wagon Co., Hickory, N. C., have 
recently erected a brick building for an engine and 
boiler room and machine shop, and have placed 
some new machinery in their factory. 


Chas. Adams, 77 Murray street, New York, will 
erect a five-story factory on Sands street, Brooklyn, 
53x93 feet. It will have an elevator and be heated 
by steam. 


A good part of Brown & Bros. brass plant at 


The Delaware Rolling Mill, at Phillipsburg, N. 
J., has started up with five furnaces, after several 
years of idleness. More furnaces will be put in 
operation and more men employed as soon as 6x- 
tensive repairs now going on are completed. 


A. G. Turner, who has occupied a room of the 
Holland Silk Co., Willimantic, Conn., for several 
months, has leased Seabury hall on Centre street, 
in that city, and will fill it with silk machinery. He 
expects to get started about the first of May. 


This Spring the Brainerd & Armstrong Co., New 
London, Conn., will make extensive improvements 
in its works. The dye house is to be enlarged and 
the building on Union street will be extended as far 
as the house now occupied by the Rev. Mr. Nordell. 


L. S. Buffington, of Minneapolis, Minn., is the 
architect of the machinery and mill implement 
shops about to be built at St. Cloud, in that State. 
The building will be 320x264 on the ground, and will 
cost $120,000. 


The contracts for building the silk mill at Guilford 
Conn., have been awarded. Work will be begun im- 
mediately. The main building will be three stories 
high, 110 feet long and 45 feet wide, and will havea 
tower 15x20 feet and four stories high. There will 
also be engine, boiler and dye houses. 


Arthur F. Gaylord and Fred Chapin have formed 
a copartnership for the manufacture of swords and 
are putting machinery in the McClellan building 
on Chapman street, Chicopee, Mass., which they 
have leased for that purpose. They will continue 


their foundry business on Summer street. ~ 


The Brown & Van Arsdale Manufacturing Co., 
having sold their factory and grounds at the corner 
of Michigan and Kingsbury streets to the Chicago, 
Lake Superior & Evanston Railroad, will shortly 
prepare plans for the erection of new works in the 
vicinity of Grand Crossing, Ill. They received 
$80,000 from the railroad for their property.— 
Chicago Industrial World. 


The new catalogue of the Pond Machine Tool Co., 
of Worcester, Mass., shows cuts of nearly all kinds 
of machines required in a general machine shop. It 
isa 136 page pamphlet in pocket form. Allthe ma- 
chines are briefly described. We recently saw a new 
double lathe for turning steel-tired car wheels in 
the new car shops of the N. P. R. R., St. Paul, 
Minn., which was built by this company. Mr. 
Cushing, the Supt. of Motive Power, expressed him- 
self as highly pleased with it. 


At the No. 2 shaft of the Excelsior Coal Co.’s 
Mines, at Excelsior, Iowa, owned by the C., M. & St. 
P. Railway Co., and under the management of Mr. 
Benjamin Wightman, general superintendent, dur- 
ing a recent ten hours! run there were mined, 
screened and loaded out of one shaft and over one 
pair of scales, 1,727 tons of lump coal, filling 121 cars, 
while the total of lump and nut together would not 
vary materially from 2,000 tons for the total day’s 
out-put. 


This so far as the parties have knowledge is the 
largest ten hours out-put of soft coal on record in 
the United States, under similar circumstances, 
particularly considering the fact of their having 
averaged a daily out-put of about 1,150 tons of lump 
both before and since, with no especial preparation 
for a heavy run upon that day. At this shaft the 
company use engines manufactured by the Ottumwa 
Iron Works, of Ottumwa, Iowa, consisting of a double 
hauling engine with cylinders 12x16 and four iron 
drums 48” in diameter with a capacity of 5,000 feet 
of rope, each provided with clutches and brakes and 
an automatic index for showing the location of the 
train. Also a pair of double hoisters with cylinders 
12x20 and suitable operating appliances. 


: Henry F. de Bardeleben, of Birmingham, Ala., 
Robt. Adger, I. Ellison Adger, David Roberts, 
Moses E. Lopez, Jos. 8. Murdock, Augustine T. 
Smythe, and Jno. H. Murdock, of Charleston, S. C., 
W. S. Manning, of Spartanburg, 8S. C., Geo. 8S. 
Brown, of Baltimore, Md., Collin C. Wyllie, Jno. F. 
Gordon, Alfred Parish, Dillwyn Parish, and E. H. 
Watts, of London, Eng., have incorporated at 
Birmingham, Ala., the de Bardeleben Coal & Iron 
Co., capital stock $2,000,000, to do a mining, manu- 
facturing and industrial business. The material 
for erecting two furnace plants at Jonesboro will 
soon be purchased. It is proposed by the company 
to erect asteel plantalso.—Baltimore Manufacturers 
Record. 


A new industry has been established in Caronde- 
let, Mo., by Theodore and John : Plate, father and 
son, respectively, the former president of the 
American Wood Preserving Company. As ex- 
plained to a representative, says the Age of Steel, 
the coating of sheet iron or steel with copper, brass 
or bronze is purposed by use of the Walenn, an 
English process. A non-acid bath—which is the 
patented part of the invention—is charged with 
electricity, and a coating of any thickness desired is 
secured. Samples furnished from the works in 
Carondelet show a very superior order of copper- 
plating, the copper having apparently taken hold 
and become an indestructible part of the surface of 
the sheets. The output of the works is as yet small 
but the prospects are that it will be greatly aug- 
mented in response to a demand for the coppered 
sheets, as a substitute for galvanizediron. The 
present cost of preparing the sheets is somewhat 
in excess of the cost of galvanizing, but improved 
facilities and experience will no doubt bring about 
economies in this particular. The Missouri Pacific 
Railway Company have furnished specifications 





Waterbury, Conn.. has been sold to new parties, 
who will start up the works at once under the firm 





name of Randolph, Clowes & Co. 


for the lining of 100 cars with the coppered sheets, 
instead of with galvanized iron; and in other di- 
| rections the outlook for sales of the new product 
are flattering. 
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Machinists’ Supplies and Iron, 


NEw YORK, April 8, 1886 


The market has been dull and featureless The 
lemand has been almost entirely of a retail char 
a 
4 [ron—In American pig. the mt rac leliveries 

1 : productior No. 1 X, Foundry, at 
ide water. $17.00 to $17.50: Standard, Lehigh and 
North River, $18.00 to $19.00; Grey Forge, $16.00 to 
$16.50 
" Scotch Pig—Quiet and steady. Coltness, $20.25 to 
$290.50; Glengarnock, $19.50; Gartsherrie, $19.50 to 
$20.00 nm lee, 0.25 





«WAN TED* 


Situation and Help" Advertisements, 30 cents a line 
"or each insertion under this head. About seven words 
make a line Copy should be sent to reach us not later 
han Wednesday mor ning Jor the ensuing week's issue. 


Wanted—Position as foreman pattern-maker; 
first-class references. Address Box 6, AM. MACHINIST 

Wanted—By a first-class machinist and drafts- 
man, a position as draftsman; correspondence so 
licited. Address Myron, AM. MACHINIST 


Situation as superintendent of engine or machine 


works, reference covering 20 years experience 
Address Harrison, care AMERICAN MACHINIST. 
expe n ] ipt. of machine works wants situa- 
nwhere good management will count Heavy 


t 1 
work preferred Address, Il. B., AM. MACHINIST. 
‘ hi 





Wanted \ ma inery salesman of experience 
and abilit Practical machinist preferred Ad 
dress giving age, experience, salary expected, etc., 
Letter Carrier, No. 116, Chicago, Il 

Wanted—Situation by a first-class machinist used 
to fine intricate wor Works from drawings only. 
Best of references given Address KE. ©. S., AM. 
MACHINIS1 

Wanted—Situation as foreman in machine shop 
on light tools or hardware mfg. Ingenious, enet 
geti Strictly busine references given. Address 
M. L. D. AM. MACHINIST. 

Wanted—A traveling salesman; one sagpirce cna 
with wood- working machinery; state age, expe 
ence, ete., with expectations. Adare : Box 440, AM 
MACHINIST 





J. MISCELLANEOUS WANTS +} 
Advertisements will be inserted under this head at 
5 cents per line, each insertion. 
The Cyclone Steam Flue Cleaner has no equal. 
Crescent Mfg. Co., Cleveland, Ohio. 


Light mach’y of all kinds built at short notice. Pen 
nington & Mills, 8 Dey st-., Jersey City Heights, N. J. 


Wanted—Medium-sized, good second-hand iron 
planer, Address, H Guenther, Owensboro, Ky. 

I will furnish drafts or casting of shoe-nail, tack 
or hairpin machinery Can build and operate 
Address ** Drafts.’ AM. MACHINIST, 


10.000 Names of users of Machinery, steam engines 
boilers, in N. Y. & N. J. Best Trade’ Director Send 


for circular. J. N. Mills Pub, Co., 30 Vesey st., N. Y. 


Special tools and machines for mfg. designed and 
built to order; mechanical and Patent Office draw 
ings. Weston & Smith, Syracuse, Y. 


Cc. F I engeten: & Co., 222 N. 5th st., Phila., can- 
4. rs’ tools ssses, dies and special machinery 
built, © oy dabveda Wale aes rronnd. 


Wanted—One internal gear about 36'' dia. 3” face 
to bolt on back of face plate. One pinion about 5” 
dia. to match, send prices to Morrissey Bros., 
Foundry and Machine Shop, ¢ rookston, Minn 


For Sale—One new 20" swing 12-foot bed engine 
lathe. One new 1 Merriman bolt cutter. Full 
description on application. Address, box 886, New 
Haven, Conn. 


Martin Bros., manufacturers, Lock Box 285, New 
Brunswick, N. J., will contract for the manufacture 
of articles in brass and other metals (stamped or 
turned), and dies and tools for making same; also 
electrical inventions, special ma 


patent novelties, 
i estimates cheerfully given. 


chinery castings, etc.; 


Engine and Boiler—30 horse-power Buckeye en- 
gine: 42/’x12/ tubular boiler; all pipes and fixtures, 
including injector, heater and smoke stack; the 
whole in good condition; in use about three years; 
to be replaces d by larger engine, ete.,of same make; 
can be seen in operation until May.1. Address 
Geo. A. Barnard, 70 Astor House, New York. 


lo Capit alist A substantial manufacturing en- 
terprise of mill machinery, now paying VO percent., 
requires additional « ipital for development to the 
amount of $30,000; a share in the business, with em 
ployment In its management, will be sold to proper 


persons, or a loan taken on advantageous terms; 
a first-rate opportunity is offered to start an intelli 
vent young man ih business, or to Invest money 
profitably \ddre * Parker, 
AM. MACHINIST. 


vith reference 























COLIRS RED AND BROWN, 

ROOFS, FACTORY and FARM BUILD 
INGS, FENCES, TRON WORK EXPOSED BRICK 
WALLS. & tade Pure Li 1 Oil and highest 
Ii Oxid s d r ¢ Add 
W H STEWARI 

landt “treet, New York 
READY ROOFING f 













AMEHRICAN. MACHINIST 







UPRICHT 
CUSHIONED 


HELVE 
HAMMER 


Combines all the 
best elements es- 
sential in a first- 
class Hammer. 
r Has more good 
points, does 
more and 
better work 
and costs 
less for re- 
pairs than 





LEY’ 





1832. 


Established 


any o-her Hammer inthe World. 


BRADLEY& CO. Syracuse, N.Y. 





Aan __ 
[THE BROWN "st HAMMER 





Cn ft A 
H = B R @] w N H AMM 
STRIKES A BLOW WITH 
DOUBLE THE VELOCITY That it Raises The Hammer. 
A NEW MOVEMENT! SEND FOR DESCRIPTION 
KNOWLTON MFG. CO., King St., Rockford, Ill. 


FOR SALE AT A BARGAIN. 


A well established and poet paying machine shop 
and foundry, including buildings, lots, mac hiner 
and stuck, situated in Leadville, Col. The busi- 
ness will be carried on until sold, thus at once 
giving a profitable trade to the purchaser. Address, 
A. FALKENAU, 
Care of Dickson Mfg. Co., 
Scranton, Pa, 
Only reason for selling, ill health. 


BEAUDRY UPRIGHT 


CUSHIONED 
POWER 
HAMMER. 








sy far the Best. 
Blow Accurate, 
Powerfuland Elastic 


Will Inerease the 
Profits of any Shop. 





BHAUDRY & CUNNINGHAM, 
BOSTON, MASSACHUSETTS. 


. JOHN 
H ‘Wsbeeross S 


Roofing, Building Felt, 
Steam Packings, Boiler Coverings, 
Fire Proof Paints, Cements, Etc. 
Samples and Dese riptive Price Lists Free 
H. W. JOHNS M’F'G CO., 87 MAIDEN LANE, N. y. 
$75 Randolph St., Chicago; 170 N. 4th St., Philadelphiz. 


HE DUPLEX INJECTOR 
THE BEST BOILER 
FEEDER KNOWN. 


» Not liable to get out ot 
® order. Will lift water : 

feet. Always delive Ts 
>, water hot to the boiler. 
* Will start when it is hot. 
Will feed water through 








A a heater. Manufactured 
o and for sale by 
Y-) 


JAMES JENKS & €O., 
Detroit, Mich. 








Combine valuable feat- 
ures offered by no other 
tool. In range of opening; 
advantage ofself-adjusting 
jaw worked by a single 
screw; gre aduate d base, etc. Parts 
interchangeable. Chucks guaran 
teee Sold by the trade, Send 
for Catalogue 
MELVIN STEPHENS, Prop’r, 


Self-Adjusting. Office, 41 Dey Sircet, New Vork, 








trated Cataloque, which we 


KNOWLES 





ANNOUNCEMENT ! | 


We have just ied a new and very complete Illus- 


eu? patrons and othe 78 On Appt lication. 


3 STEAM PUMP WORKS, | 


93 Liberty Street, New 
44 Washington Street, 


will be pleased to mail to 


York, 
Boston, 














THE DEANE STEAM PUMP 00, HOLYOKE, MASS. 
BUILD 


WATER WORKS, 


ENGINES & 


Send tor Catalog 


AND 


STEAM PUMPOIG 


MACHINERY. 


- MEE aa — 
SSS SS SSS SSS’ 


rue No. 18. 





GUILD & GARRRISON, 


BROOKLYN, N. Y. 
STEAM PUMPS, 
VACUUM PUMPS 
AIR’ COMPRESSORS. 





SEND FOR CATALOGU SB. 


VACUUM PUMP. 





THE M. T. DAVIDSON IMPROVED STEAM PUMP 
ne Davioson Steam Pump Company. 


WARRANTED MAI O! , 
i BEST PUMP “3723.." 
PRINCIPAL OFFICE, No. 77 LIBERTY STREET, N. Y. 


NEW ENGLAND OFFICE, 51 OLIVER STREET, 


DELAMATER DUPLEX STEAM PUMPS, 


FOR ALL KINDS OF SERVICE. 












BOSTON, MASS, 


DARING MACHINES 


For Hand and Power, 
6,’ 8’’ and 10” Stroke 


Adapted to All Ciasses of Work to 
Their Capacity. 


CIRCULARS FURNISHED. - 


BOYNTON & PLUMMER 


Worcester, Wass, 











EMERY-WHEEL TOOL CRINDER. 
row Sine SPRINGFIELD 
Four Sizes GLUE & EMERY 
WHEEL CO., 


Springfield, Mass 









Guaranteed 
Satisfactory 













MANUFACTURED BY 


C. H. DELAMATER & CO., Wine 
oO 
Delamater Tron Works) 16 Cortlandt St., N.Y. | Iliustrat- 


ed 
Circular. 





Pat Sept. 
25, 1883. 


Water runs on wheel and 
prevents beating. 


ss QURUNDUM Wie, 


3 SPRINGFIELD, MASS. © <Q 





IF YOU WANT A STRONG, ECONOMICAL 


Ei IN G- TIN B&B), 


= 8 ¥3= Either HMorizontal or Vertical, 
PURE: SAPPHIRE CORUNDUM For steady every-day and all-night service, and 
=f : ie - at a Low Price, write to 
CSGooo BEE & co. 
22 Cortlandt St., New York, 











ON THE 


CARE OF BOILERS. 
THE FIREMAN’S GUIDE. <A hand-book on the 
Care of Boilers. Translated and revised by Kari 
P, DAuLstTRoM. Third edition, 8vo, cloth. 
PRICE, FIFTY CENTS, POST-PAID. 
E. & F. N, SPON, 35 Murray St., New York, 


Publishers of Mechanical Books. 





Please mention this paper. 


Twelve hundred Engines in use 


MACHINERY, SECOND-HAND, FOR SALE 


One 36x38 x12’ POND PLANER, One 23x 8' NEW HAVEN LATHE, 
One 20°x 10’ LINCOLN LATHE, One 14°x 5 STAR LATHE, 
One 16°x 6 STAR LATHE, 2 NEW_OPEN DIE RIVET WACHINES 


THE HENDEY MACHINE COMP’Y, TORRINGTON, CONN. 


Boring and Turning Mills 


MADE BY 


BETTS MACHINE C0. 


WILUWUINGTON, DEL, 














NOTE THE FOLLOWING ADVANTACES. 

Positive feeds, no friction. 

Spindles entirely independent, can be moved simul 
taneously in opposite directions with different 
gra‘les of feed 

Spindles not round, but of such shape as will allow 
ready adjustment for wear 

Great range of feed and abundance of powel 
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NICHOLSON FILE Co., ‘Hall Duplex Steam Pump, c. w. x= couwr, 


SOLE MANUFACTURERS OF 
South Norwalk, Conn. 


FILES AND RASPS...22 >= cis 








































= meat STEILDOG 2<= 





















~ No. Inch. Price = = ay 
ABLE, : ; 8|...% .40 25 & 
HAVING THE INCREMENT CUT. EFFICIENT. 3 ORS 
Also, FILERS’ TOOLS AND SPECIALTIES. Hall Steam Pump Co., is ee | 
6 Nicholson File Co.’s Files and ey 0 ag ot *? Saw Files, ** Slim ’’ Saw ge , OS Fis £0 2 os 
** Racer ’’ Horse Rasps, Handled RiMers, Machinists’ Scrapers, File Brushes, File Cards, be 1 i- e a = 
Surface File Holders, Vise File Holders, Stub Files and Holders, a. wi Butchers’ Steels. 91 LIBERTY sT., N.Y. ce ; 8 Sed = 
ae “ ri0k8ee & & 
Manufactory and Office at PROVIDENCE. R. Ps ;. ‘120 S55 2 oe 
25 2 12 lasers & oA 
> 3 6065™ 
Zé 3 1 1.80 S228 S 
we l 4 10 ® S pa oe 
oe 3} 41- Mectes — 
ed 19 : 5 15 = a” a S 
E Fultect fi9 #33 DSane oo 
ta] 1.ext.) 6 ..5.00 — & 
HE S$ AN DARD One Small Set of 8 —by 1-4 inches to 20 inch 6 


. 8 6.25 
One Set of 12-—by 1-4 in. to 2 ia .continued by 1-2 in, to 4in, 13.20 








WHY THIS IS PUT HERE! 


For the = that if you “ahs 
interested in rai x water or ot! 
liquids by steam pr wer, We ; wish to ec 
your attention to the 


me, THE CHEAPEST AND BEST STEAM PUMP IN THE MARKET. PRICES LOWER THAN ANY OTHER. 


More Efficient, Simple, Durable, and more Economical, both as to running 
expenses and pid than de “ner Steam Pump. 
Call or write for our new 96 page i lustrated Deseript Book ¢ tainis Fu Particulars, R ed Net 


BOILER FEEDER FOR ALL CLASSES OF BOILERS. 


OVER 75,000 IN USE. 
EL RS a 
Send for Circulars and Price Lists. 
Prices, and hundreds of A-1 Te ionials Mai led Fr 


THE HANCOCK INSPIRATOR C0. PULSOMETER STEAM PUMP CO., 83 JOHN STREET, N. Y. 
il sR tao ia ott Ma an Mt =e g ODN STONE COMPANY, 


CVvBaFLow steel, iron and brass. Set and Machine 
38 & 40 Hawley St,, 




















Screws. Small Routine articles of every description. 


66 9 HENRY & EMERSON, $1 Pine St., New Haven, Conn. 
HE NEW CRESHAM PATENT val BOSTON, MASS. 


Automatic NEC TOR DROP FORGINGS 2 (\me—. 7 
++  Re-Starting PRCKS Par ono pes: MA my 


mt 








BEECHER & PECK, CONN. 


> 
~ 
3 
1 








Inauguration of the New Series. 


“Invaluable for use in Traction, Farm, Portable Ma- 


ae eee) & rine and Stationary Boilers of all kinds. No handles 1886. Thirteenth. 1886. 


wf = —— required. Water supply very difficult to break. Capa- 
aR | *—P bility of restarting automatically immediately after in 
NN. a R terruption to feed from any cause.’ 
: ea 8@" Send for Catalogue. Reliable and Cheap. ie 


Sole Manufacturers in the United States and Canada, 


NATHAN MANUFACTURING CO. INDUSTRIAL Woovlen Wheel Pollshing Machine and Floor Belt 


i : a » i . _ Attachment combined. Can furnish either separ 
i ™ Nos. 92 and 94 Liberty Street, New York. ately, if desired i 


f p Endless Polishing Belts made to Order of any Length and Width, 
t —— SEND FOR CATALOGUF 
Established in 1874. 24 and 26 West Street, Cleveland, 0 


0. 101 Chambers Street, New York. Opens Sept. Ist. Closes Oct. 9th. 

CLEVELAND TWIST DRILL C 85 Queen Victoria St., London, Eng- rl he Bo ard « of Commissioners propose to eek 
a. , .¥.% . We > WW | ak ce this di pl iv, th nrs , or the NeW syste n, & 1e 

) ROOTS’ NEW ACME WANG - BLOWER | [NDICATOR PRAC NCR pao age tnt gg E xhibition of In- 
For Blacksmiths Slow Speed, Positive Blast. Is Dara 


mpact and Cl ) Portable Forges, Luyer Manufactures—Art—Inventions—Products. 


poi a = 2 ~ Steam Lagi Economy Open to the World. 


Wooden 
Polishing 
Wheels, 
All Sizes 
to Order. 






























































om 
Y 5 : 
ee Ee is | By F. HEMENWAY., hes” he honoral yr ittained by these 
= ae ONTAINS pl in directic ms for using the indica- xpositions since 1870, de r A tuspices of the 
qr & tor, an d mi iking allrequired calculations trom Cha nber of Commerce, ‘aon lot Trade and Ohio 
> wb = | the diagram: also a principles of economy it Mechanics’ Institute, will be fully maintained. 
Qo SF < operating steam engines, and current practice ir Soe . - . 
- Gi = * & testing engines and boilers. NO COMPETITIVE AWARDS. nag ’ 
°o ica] 8 = PRICK $2. OO. Post Paid, \ Articles 1 v Entered for Exhibition Only. New Haven Manf’g Co. 
Gor _.. ™ FOR SALE BY For full particulars, address NEW HAVEN, CONN. 
@- -xHi JOHN WILEY & SON IRON WORKING MACH 
a oa ©o So = 15 Astor Place, New York, L. H. ‘McCAMMON, Secretary. - INERY. 
& = « 0 
erase NUSUE'S Joshua Rose's Great Treatise on Steam Engi ry PERFECT” 
a = = 
ESHER RR ve la anes Weak eats on wbeam agin HE ()NLY PERFECT 
be 5 = = ¢ oY . epene IN PRESS FOR EARLY PUBLICATION. 
os = & s “A as ‘ MODERN STEAM ENaINEs.—-An elementary treatise — BUFFALO 
FE oy & i“ Z arr | arias upon the Steam Engme, written in plain language 
ps & na \ ee . ohitd for use in the we ask’ shan as Wellas inthe dri wwing 1 
« s bal ae Pat. Mch. 2 ifice; giving full explanations of the construction 
a. os — 882. of m« dern Steam Engines, including diagrams Porta p _— 
= = - Se Adapted to mé showing their actual operation; together with | 
ae Lo. —dium and small ‘ mplete but simplee xplanatio ms of the operations I= The Lig shtest, eieeiid 
=~ ized belts. Sample boxessent on re’t’ of 50¢c, | Of Various kinds of valves, valve motions, link = ie anabin” Waataes 





Bee 





motions. etc., thereby enabling the ordinary en 
‘A, H. NOBLE, New Milford, Connecticut, rIned F to clearly understand the principles involved 
in their construction and use, and to plot out their 
moveme nts upon the drawing board. By Joshua 


*« JFRPVI ANON I>” Rose, M.E., author of * ‘The Complete Practical 
Machinist.” Tis trated by over 400 engravings. In 
E M £ fo Y WH c E L oae volume, quarto, 820 pages. Price $6.00, free of 
9 postage to ony. ansvess in the world. Subscriptions 
=" 4 will now be rece d, pau able on publi ication 

Grinding, >" A Prospectus showing the contents of this maq- 
cn ia 8 . ; 7 i flac nt book ne ow r" ady, and will be sent to any one who 

Polishing and Buffing will furnish his address to ’ 


MACHINERY, HENRY CAREY BAIRD & CO. | 


p Industrial Publishers, Booksellers and Importers, 
ize from 6 to 42" diameter 810 Walnut Street, 
Largest variety manufactured under one Company. PHILADELPHIA, PA., U. S. A. 


Working, : and In every Way 
THE BEST 


Portable | Forge Made, 





, Butfalo Porg $e Co., 


BUFFALO, N. Y. 








Worthington 
Independent 
Condenser. 


Efficient, Safo and In expensive. 
HENRY R, WORTHINGTON, 


New York, Boston, Cincinnati, 
Chicago, St. Louis, 





Send jor Illustrated Catalogue. The BERRYMAN Patent 


Grinding Machine No.3. Diamond Emery Wheel & Machine Co., FEED WATER 
Price, $17.50. 22 WARREN ST., NEW YORK. eater & Purifier, 


Will run two Wheels 9 inches Diameter. J. A, MacKINNON, MANAGER 
MANUFACTURED BY 


]. B. Davis & Son, Hartford, Conn. 











“8 2 SS; . 
SURE CURE: SLIPPING BELTS | This heater has been in constant use an Francisco, 
= over ten years. None have ever re 
Norris Pat., with Lip and Rebate. Dubber and Canvas. quired repairs. Gives the highest re- : 


sults attainable by the use of exhaust 
. Steam 


BENJ. F. KELLEY, Agent, 
, 9! LIBERTY ST., NEW YORK. 
ot OMILMO COTTON CO., Philadelphia Office: 


295 Church Street, NewYork. JAMES BERRYMAN, 125 N, Fourth St, 


Pat. July 17, 1877, Apy Spiral 
cut) without disturbing 
shafting. Notaft 





























AMERICAN MACHINIST 


[Aprit 24, 1886 











MERITS PROVEN BY ”20 YEARS’ CONSTANT USE. 


SAFE BOILERS 


Address, Harrison Safety Boiler Works, Philadelphia, Pennsylvania. 












MANUFACTURERS OF ALL KINDS OF 


LATHE AND DRILL CHUCKS, 


Under Westcott’s Patent. 
SEND FOR CATALOGUE 


: = sNESTEOTTS CAPACITY. 


LITTLE GIANT ina. 


No. 0 1d 1- 
IMPROVED. : 7 holds : ve cs 
: = 1 bad 0 to 58 
Bit TONDO EN Gea “ 2 “ 0 to 1 
“ 1- 
Little Giant Improved. sis ee 





VAN DUZEN’S 
MECHANICAL 
BOILER CLEANER 


Takes out allmud and 
scale-forming properties 
from the water of Steam 
Boilers, keeping it clean 
and free from all impur- 
m ities. Send for circular. 
Manufactured by 


B.W. Van Duzen, Cincinnati, 0 


Patent Flexible Back Hack Saw for Machinists’ Use. 


Made of best band Steel. The teeth 
hardened by an entirely new process, the ack 
remaining soft and flexible. Warranted not 
to break, Send for “"} and circular. En- 
Goreed by The Pratt & Whitney Co., John 
Heaney, 9 Pe om. Motive Power, + ¥. .. N. H. 
R. and others. 


HENRY G. THOMPSON & SONS, 
New Haven, Conn. | 51 Leonard St., N. ¥. 


OONS NEW WATER-TUBE STEAM BOILE 


SAFE! ECONOMICAL! DURABLE 


| WOOD- D-WORKING MACHINERY 


For Planing Mills, Fur. 
niture,Chair and Cabine. 
Factories, Cabinet Works 
andGeneral Wood- Work. 
ing. Send Stamp for Ii 
lustrated Catalogue to 


ROLLSTONE MACHINE 00., 
45 Water 8t., 
FITCHBURG, MASS 

















For ILLUSTRATED CATALOGUE of NEW BOILER, Address 


BENDROTH & ROOT MANUFG. CO. 


— ?8 CLIFF STREET, NEW YORK.— 


bes ae pa & SPEED 
LATHES 





VOLNEY W. MASON & CO., 
Friction Pulleys, Clutches and Elevators, 
PROVIDENCE. R. L. 





Is iTV 


‘TOOLS, 


CACE 
MACHINE 
WORKS, 
WATERFORD, 
NEW YORE. 


A UNIVERSAL WRENCH. 
BAUER’S PAT. 








‘THOAMOIT °H 


“RLTVIOddS V 


s7Tmiad LHOddN 


SELF-ADJUSTING, 


‘SLNENZAQGENI NEACON 
ITV CNV CHGI-N@OLZE ZOINY LNALVd BLA sz 









‘agpUuUuruUur 


SELF-GRIPPING, 
SELF-ACTING 
= ‘ WRENCH, 
hh anes Sea aia | » and 
as TONGS. 





Grips from Largest to Smallest size. Get List from 
PAINE, DIEHL & C0., 12 BANE ST., PHILA, PA. 





‘0140 








Experimental and New Machinery for Special Purposes 
BVILT UNDER COWTRACT 


From Specifications and Inventors’ Designs. 
AMPLE SHOP AND SHIPPING FACILITIES. 
COHOES IRON FOUNDRY AND MACHINE Co., 


CORRESPONDENCE SOLICITED, COHOES, N. Y. 


TOOL IMPROVED POWER, OR HAND PLANER, 


PLANES 27 in. long; 12 in. wide; 8 in. high. 
8 Machinists, Engineers, Model Makers | 

and all classes of Mechavics can find TOOLS to suit them at Reduced Prices, 
184 to 186 Washington Street, 
BOSTON, MASS. 

CATALOGUES 


THE ADAMS PATENT AUTOMATIC 


BOLT AND NUT THREADING AND POINTING MACHINES, 


MANUFACTURED SOLELY BY 


THE ADAMS & PRICE MACHINERY CoO., 


Nos. 85 to 41 Indiana Street, Cnicago, 
Illustrated and Descriptive Catalogue on Application, 



















FREE. 





Illinois. 





ENKINS BROS.’ VALVES, negtigg cvong, gets AND SAFETY. 


MANUFACTURED OF BEST STEAM METAL. 


The Jenkins Discs used in these valves are manufactured under our 1880 patent and will 
stand 200 Ibs. steam pressure. 


WE WARRANT ALL VALVES STAMPED “JENKINS BROS.” 


JENKINS BROS. $ i9 nitty Street, Bowtone” 3 





END FOR 
NEW LIST, 

















SSTABLISHED 1851, 


The Horton Lathe Chuck, 







Superior Design & Workmanship, Extra Heavy (1500 Ibe.) 


CRANK TUNES 


oP Downs 70 PLANE ixlGzi8, 
a CK SS Sbrnzn.s sezpen 00, Danser, o7,| 





for BrassFinishers’ 

Milling Machines, 
ScrewMachines,Up» > 
, right Drills, Cut. > | = 
ting-Off Machines, : — = 
Drill Lathes, 4 


and for Boring Mills 
for Car Wheel and 
other work. 


THE E. HORTON & SON CO. 
Canal St., Windsor Locks. Vonn., U.S.A. 


—THp— 


Hartford frill Ghuck 


contains the maximum of 

power, ee, and effi- 

ciency, and is fully guaran- 

teed. No. 1 holds from 0 to 

is" price $7. No. 2 (round 
#E holds from 0 to 34”, 

price $8. Sold by the tr: 1dé 
Address, 


CUSHMAN CHUCK C0., 
HARTFORD, CONN. 


Manufacturer of all kindscf Chucks 
Send for new Illus’d Catalogue. | 


THE NEW YORK SUPPLY Co. (Limited). 


RAILWAY, MACHINISTS’ 
ENGINEERS’ g ul AND 
MILL, MINERS’ 


50-52 John Street, NEW YORK. 


Barnes’ Foot-Power Machinery. 
Complete outfits for Actual Workshop 
Business. ad what a customer says : 
” Considering its capectty a1 and the ac- 
curateness of your Lathe, I do 
not see how it can be produced at such 
low cost. The velocipede foot power 
is simply elegant. I can turn steadily 
for a whole day and at night feel as 
little tired as if I had been walking 
around.” Descriptive Catalogue and 
Price List Free. W.F.& Joun BARNES 
Co, Address 1995 Main St.,Rockford, Ill. | 


CHLENKER’S OWARD IRON WORK 
BOLT CUTTER. cicitar Price st on Appheaton 
WA “aspncranry. BRI | (iivit AND MECHANICAL ENGINE 


Santa? and Expert in Patent Causes, 
Cor'snd’ce POND ENGINEERING CO, S*toul= | 98 STATE STREET, ROOM 28, BOSTON, MASS. 


BEST TOOLS 


ON EARTH For 
PUNCHING #22. 


UNIVERSAL RADIAL 


RADIAL DRILLING MACHINES 





Has po “ns than any owe "Tickae o made, and at the 
orice of one. Send for circulars, 
ARIEIY MACHINE CO., Warsaw, N.Y 


The Almond Coupling. 


A new quarter turn 
motion to replace 
quarter turn belts and 
bevel gears. 


T, R. ALMOND, Mir., 


83 & 86 Washington Street, 
BROOKLYN, N. ¥. 














NOISBEBLESS, 





“uu0gD 
00 100L GHOALUVH 
‘anFoTVyByQ AOJ pusag 
saizop Auy 
“QUOUL PUB OUT] SOAREG 
. S100L THLVT Yd 
. Q 
ANI DULPUW) 


‘QDUBIBIID JO 





“THE NEW LITTLE oF 





EXCLUSIVE ACENTS 
FOR NEW YORK. 






































Rubber Goods Especially to Order. | 


Fine and accurate work for Mechanical 


urposes Sewing 
pers, Nenulene Tubing. Pure Moulded Bolier das eeand' Stents | se THREE DESIGNS. SIX SIZES 
pe ngsthat never melt or blow out xtra Quality Sheet ‘ 
canna tec comt ef use satielon tadiating somiaar whee teens ye = PRICES$450. eee 
THE HARTFORD RUBBER WORKS, “ S 





+ FOSSIL + MEAL+ PIPE AND BOILER COVERING. 


Light as Hair Felt. Absolutely Fireproof. Easily 
— epplie sd. Can be used over and over again. Thickness 
ae 5¢’’ to 34’’; equal to other coverings at 2” to 21%” 


Beware of Imitations. Sold in Bags of 110 lbs. each. 


Acknowledged by leading authorities to be the best 
non-conducting material in the market, 


FOSSIL MEAL CO., 48 Cedar St., New York. 
Send for Circular Mention this Paper, 


E. B. STOCKING, ATTY., 
Opp. Pat. Of., Washington, D.C. 
Send sketch for free report as 
to ps rae and new 


TOT SULLETE AND 
CUT-OFF COUPLINGS. 


JAS. HUNTER & SON, 
North Adams, Mass. 





PATENT | ANTIS, | ‘| 
OLICITORS [°° Sineeinnaen || 


FRICTION 


ELLSWORTH 
&Y 























—————— sues 
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New Bedford, 
= MASS. = 


Morse Twist Drill and Machine Company, ~ 


SOLE MANUFACTURERS OF 
MORSE PATENT STRAICHT-LIP INCREASE TWIST DRILL. 





Solid and Shell Reamers, Beach’s Patent Self-Centering Chuck, Bit Stock Drills. 
Drills for Coes, Worcester, Hunter and other Hand Drill Presses. Drill Grinding Machines, Center an¢ 
Adjustable Drill Chucks, Taper Reamers, Milling Cutters and Special Tools to order. * 
ALL TOOLS EXACT TO WHITWORTH STANDARD GAUGES. 
GEO. R. STETSON, Sup’t. EDWARD S. TABER. Pres't and Treas« 


BUILER- FPLAITE PLANER. 


Will Plane any Length of Piate. 





a. = 
HILLES B JONES 


(3 
t if 
EE SS Se 


wrumiea TH | CLL Alan 





Tools cut both ways and have independent adjustment. Table acts as a gauge 
for setting the Plate. Driven by a Steel Screw, which is supported its entire 
length so that it cannot be bent or sprung. Three Sizes. 


HILLES & JONES, Wilmington, Del. 
CRAIC’S = INIACHINER 





New i Class * Lubricator For Reducing and Pointing Wire. 


Especially — to pointing wire rods and 
Manufactured by 


wire for drawing. 
sie . For Machi inf ti ddress th 
The Craig Sight Feed Lubricating Co —_— 
LAWRENCE, MASS, 


manufacturer. 
Manufacturers of 


S.W. GOODYEAR, Waterbury, Ct, 
Sight Feed Lubricators for 


ee ne Marine, 
Portable & Pumping agines. * 


WRITHD FOR CIRCULAR. 











SEBASTIAN, 
MAY & COMPANY’S 
Improved Screw Cutting 


Foot or Power Lathes 


ele Mass. 








Drill 


Catalogue of Lathes, 
Presses and Machinists’ Tools 
and Supplies mailed on appli 


cation. Lathes on Trial. 


ANGINE + LATHES, HAND = LATE 
Slide Rests and Planer Centers, 
FORBES & CURTIS, 


BRIDGEPORT, CONN. 
Manufacturers of 


The Forbes Pat. Die Stocks, 


Power FieeO Jutting and Thread. 
ing Machines, Cuttin, 
chines, Ratchet — 
Special Machinery, etc., etc. 
™” WRITE FOR CATALOGUE. 


Mention Paper. 


cic ia Ya menue | 
ee 











BRANDON’S PISTON RING 
PACKING. | 


its use a piston is self- 
od against prenmers. this 












mB 
pressure being balanced so as 
ato permit neither the forcing 
ofthe rings outwardly, causing 
wear of rings and cylinder, nor 
inwardly, allowing the fluid to 
pass by them. 

For License or Illustrated Cir- 
cular, Address, 


JAMES BRANDON, 233 Tenth Ave. N.Y. 


CHACE & OL, 















































- 
~ 289 L. §. STARRETT, 

S ii, to Manufactarer of 

5 ) 993 FINE TOOLS 

&y is ATHOL, MASS. 

x ee, Washington St. SEND FOR FULL LIST. 

S NEWARK, N.J, nt huhu Mit uunhnl tutu uhuls fludufntil hulutilutululs lu sus 

ay MAKERS OF FIVE YEARS’ 
= MACHINISTS’ Successful Trial 

a Has Proved the 
. BENCH _LATH ES, CHANDLER 


WATCH & SPECIAL MACHINEZ.Y 





WATER MOTOR 


TO BE THE 
MOST RELIABLE 
AND ECONOMICAL 


Built in six sizes, from % to 12 
Efficiency, safety and economy 

Send for illustrated catalogue and 
Factory and warerooms, 


132 OLIVER STREET, BOSTON, MASS. 


REMOVAL NOTICE 


We will remove before May Ist 





MOTOR MADE. 
horse-power. 

combined, 
price-list. 








ACHINE 


SPUR and 


OULDED 


BEVEL 


GEARS, 


Special Inducements to 
the Trade. 


to our new and larger shops, 


204-210 E. 43p ST., N.Y. 


WATSON & SPILLMAN, 





List mailed on application 


OOLE & HUN 








THE CINCINNATI SCREW AND TAP 0, 


CINCINNATI, OHIO, 















Bai MANUFACTURERS OF 

&S 

38 Screws, 

Ps 

cS TAPS, DIES, 
a? 

o 

n 


UNIVERS AL 


MILLING MACHINES, 
PERRACUTE MACHINE CO., 


BRIDGETON, N. J., U.S.A. 
Presses, DIEs 
and all other Sheet- Metal Tools. 


A new line of PUNCHING 
PRESSES just out. 


Send\or Catalogue. 


THOS, &. DALLETT & (0, 


13°) & Buttonwood Sts, Phila., Pa., 


MANUFACTURERS OF 


2PwPATEN T 


Portable Driline Machines, 


VERTICAL DRILLS, 
Radial a Multiple "Drills, 

HAND DRILLS. bei 

Send for Illustrated Catalogue. 



























P, BLAISDELL & CO. 


Manufacturers of 


achinists’ Tools. 
WORCESTER. MASS. 








Philadelphia, Pa. 


FOR HAND OR POWER. 
Don’t you have sufficient Pipe- 
Work about your Mill, Factory, 
or Shops to make a powerful, 
Made in Three Sizes, Cutting Pipes % to 6 inch, 


Mention this paper and write 
PANCOAST & MAULE, 


Pipe-Cutting Machine soon pay 
us for particulars. 


for itself, providing it could be 


“ECLIPSE” Pipe-Cutting Machines 
had at a moderate price? 





convenient and wery compact 





Plumbago 
Facing 


DIXON’S or blackening, | 


Competition is everywhere driving foundrymen 
to produce smoother castings. 

This can be well and cheaply done by the use of 
property prepared, good quality P lumbago or Black 

ead, as a Blackening or Facing. 
ae AND MILLS AT TICONDEROGA, NEW YORK. 


Manufactured and Warranted only by the 


JosepH Dixon CruciBLe Co., 
Jersey City, N.dJ. 





D. SAUNDERS? SONS 


MANUFACTU “X OF THE ORIGINAL 


TRADE. MARK. 


l. = 
Pipe Cutting = feaigachin 


BEW Ze OF Me epee 
TEAM AND without our Trade. 


STEAM AND GAS- FITTERS? "HAND TOOLS. 
Pipe aes and Threading Machines, 
for Pipe Mill Use, a Specialty. 
3end for Circulars. Yo NKEERS. Ms ie 


BEVEL GEARS, 


Cut Theoretically Correct. 
For particulars and estimates apply to 


BREHMER BROS., 
Machinists, 
440 N. 12th St.. Philadelnhis. Pa. 















and Steel 

DROP FORGING 
Of Bvery Description. at Reasonable Prices, 

THE R.A. BELDEN C0., DANBURY, OT. 


Iron 





— aoe 


Slate Seusitive Dril 


Adapted to rapid work ee mnt wok with small 
drills. Its extreme sensitiveness 
werente clogging and breakage of 

lis. Has a swinging table with 
attachment for center drilling. 
Instantly adjustable to different 
lengths of work. Over 200 already 
in use. Send for Circular. 


DWIGHT SLATE, 
Hartford, Conn. 


AY & SCOTT, "a" 


MANUFACTURERS OF 


WOOD LATH ES, 


Drill Lathes, Shaping Machines, 
Milling Machines, Planer Centers, &c, 


SEND | FOR CATALOGUE. 
American 


Drawing IN Ri i $ blacker and more per- 


fectly ey than India or any otherink. Will work 
longer in pen without cleaning or refilling, and will 
never become gelatinous, thick or offensive, or de- 
posit carbon. Send for’ catalogue of drawing in- 
struments and os to 
G. S$. WOOLMAN, 
' 4 “Fulton Street, New York 








Waterproot and gener- 
al. <A liquid substitute 
for India ink. Finer, 





THOS, P, SIMPSON, Washington. D. 





. No pay asked for patent until ob 
tained. Write 


PATENTS: 


for Inventor's Guide 












changeable. 
Does not crush pipe ; 


BROCE'S PATENT DROP-FORGED CHAIN PIPE WRENCH. 
MADE | EN TIRELY 


OF BAR STEEL. 


Six Sizes, adapted for pipe 
from 4 to 14inches diam. - 


Each number will fit a range of sizes equal to six or more pairs of commor 
tongs, while it will outwear an equal number of any kind. Al 


parts are inter 


Jaws hardened to a saw temper, and can be sharpened with a file 
quick grip; never slips; chain will not unhitch in use, 


san be instantly released. 4 writaus & C0,, Iron & Steel Drop Forgings, 11 Richards St,, near Hamilton Perry, Brooklyn, X.Y, 


but 










Several sizes 
remaining 
shaper, 


, any length of bed. 
stationary. 
Effective, durable and convenient. 
perfect satisfaction. 


E. A. WALKER, 
75 Laurel Street, Philadelphia. 


RICHARDS’ PATENT 
Combination Planer ana Shaper. 


Only the head travels, the work 
Combines advantages of both planer and 
A number in use, giving 


Send for circular. Manufactured by 





FITTINGS, 


THE EATON, COLE & BURNHAM CO. 


82 & 84 Fulton Street, New York, 


MANUFACTURERS OF 


PIPE CUTTING and THREADING JACHINES 


OPERATED BY HAND OR POWER. 


VALVES, PIPE, 
PIPE TOOLS, 














BALTIMORE, MD. 









MACHINE, 
Cuts %’/to2” 









Factory, 


AND ALL STYLES OF IRON AND BRASS GOODS FOR 


STEAM, WATER AND GAS. 
Bridgeport, Comxzm 
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WILLIAM SELLERS & co., 


Engineers and Machinists, Philadeiphia, Pa. 


IMPROVED MACHINE TOOLS FOR WORKING IRON AND STEEL. 


Shafting, Pulleys, Hangers, etc., for transmitting power. 


Improved 


Self-Adjusting Injector of 1876, started, stopped and regulated as to 


capacity, by one lever. 


FIXED NOZZLE AUTOMATIC IN 


.JECTOR OF 1885, 





Either a Lifter or Non-Lifter; 


no extra valves or fittings required; 


tubes can be removed without disturbing pipe connections 3 is perfectly 
Automatic in its action; requires no especial manipulation to operate it. 


DESCRIPTIVE PAMPHLETS 


AND PRICES FURNISHED ON APPLICATION TO PHILADELPHIA OFFICE, OB 1\' 


NEW YORK OFFICE, 79 Liberty St. 





POP. 
Crosby Pop dafety-Valves 


ADAPTED TO MARINE, LOCOMOTIVE, 
STAT7ONARY, PORTABLE & FARM 
ENGINE BOILERS. 


CROSBY IMPROVED STEAM GAGES, 


And all Gages used in the various Arts. 


SINGLE BELL CHIME WHISTLE. 


Its sound is pleasant and far-reaching. 
For Railroads, Mills and Factories. 
Also for Fire-Alarm Signals. 











Victory Lubricators, Amsler’s Planimeters, Test 
Gages and P. umps, Scotch Gage Glass, Water Gages. 
and all Steam Engine and Boiler uppliane es. 

We claim superiority of workmanship and per- 
fect adaptation in all our products. 


Crosby Steam Gage and Valve Co. 


95 & 97 OLIVER STREET, BOSTON. 











ROLLER TUBE EXPANDERS, 
FORGED STEEL, SHEET METAL PUNCHES, 


screw puncHes, A, L. HENDERER, 


Wilmington, Del, 





ENGINE co. 











PORTABL AND STATIONARY 


ENGINES and BOILERS 


Send for Catalogue and Prices. 


THE LOWE BOILER. 








Which eight years’ of use of the steam superheat- 
ing drum style, and sixteen of the LOWE BOILER, 
under all conditions, has proved to be the most | 





satisfactory boiler known in all respects. Gives 
ary steam. 
| gases is in the construction and setting. 


boiler or setting at no more cost, with greater 


| dur: ibility. 


Write jor histortes of boilers and fred water heaters 
(Sree on mentioning this paper), to 


BRIDGEPORT BOILER WORKS 


‘BRIDCEPORT CONR. 
WILLIAM LOWE, Proprietor, 


BOILER FEED PUMP 


MADE B* 


M.R. MUCKLE, Jr. & CO. 


PHILADELTEA, 


G1ZES TO SUIT 
STEAM PLANTS. 
UP Tv 300 H. P. 


Send For CirculaR 
a a bb "|! I") TT! A 


3 ay ® Dai Sis SYRACUSE,N.Y 3 


fotibbbibb bbb 
MACHINISTS’ SCALES, 


Patent End Graduation. 
We invite comparison for accuracy with all others. 
Every Scale Guaranteed. Send for List. 


COFFIN & LEIGHTON, SYRACUSE, N. Y. 

















J.A. FAY & CO. HEI 


BUILDERS OF IMPROVED 


WOOD-WORKING MACHINERY 


Embraces nearly 400 Machines for 


PLANING & MATCHING 


Surfacing, Moulding, Tenoning, 
Mortising, Boring, and Shaping, 
etc. 







Variety and Universal 


WOOD WORKERS. 


Band, Scroll and and Circular Saws 

Resawing Machines, Spoke and 

= Wheel Machinery, Shafting, Pul- 

eys, etc. All of the highest 
- : standard of excellence. 

W.H. DOANE, Pres't. D. L. LYON, Sec’y. 


HALL 9 srtineLNUECTORS 






STEAM SPINOLE 


OVER 20,000 IN 


USE. 


HALLS ENGINEERING Co., 





112 JOHN STREET, NEW YORK. 





The process for the combustion of the | 
Burns | 
| any fuel and gets as much results from it as any 
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Southwark Foundry & Machine Co. 


ENGINEERS AND MACHINISTS. 





WASHINGTON AVE. AND FIFTH ST., PHILADELPHIA, PA. 
PORTER-ALLEN and SOUTHWARK ENGINES, BOILERS AND TANES, 
BLOWING ENGINES, PUMPS, GAS APPARATUS, BESSEMER CONVERTERS, ETO., 
SUGAR MACHINERY, HYDRAULIC MACHINERY, ETC.. ETC. 


TH LOW k ALSTANER G 


Double, Single, Angle- 
Bar, Gang, Horizontal, 
Twin, Boiler, Spacing 
Gate, Multiple, Belt and 
Steam-Driven 


Punches and —— 


Over 300 Sizes. 
ALSO, 


Power Oushiened Hammer. 


Send for new catalogu eo. 





Hamilton, 


es OHIO. 














Jiaving greater facilities for 


—CGEAR CUTTING — 


| than we need at present, we are prepared to cut 
accurately and with dispatch, all sizes of Spur and 
| Bevel Gears, 


from the Smallest to 30 inches Diameter. 

§, ASHTON HAND MPG, C0, “xencnet™ 
DRAWING 

NSTRUMENTS 


FOUNDRY AND MACHINE DEPARTMENT, 


Harrisburg Car Mfg, Co., 
HARRISBURG, PA. 








STEARNS MFG. COMPANY, 


ERIE, PA. 
Engines from 15 to 400 Horse Power. 


Boilers — and Iron supplied tothe trade or 
he user. Send for Catalogues. 


AW MILs and GENERAL MACHINERY, 


Works at ERIE, PA. 


WM. T. COMSTOCK, 


Send for 72-Page 
trac CATALOGUE, 
6 Astor Place, - New York. 





Highest Award, 
SILVER MEDAL! 

AND ; 

| DI PLOMA. 


AT 
Franklin 
‘ Institute 

Novelty 
EXHIBITION, 


ya” =Philadelphia. 








IW.COLBURN & Col? FA L*HK FR F 
FITCHBURG, MASS.) ¢ 


Ya ie ape 
‘/ ARC 43° INCANDESCENT 
PRICES) sis bUarino MACHINES. 


We are operating the finest and most successful 
Electric Light Stations inthe world. A change of 
speed not exceeding one per cent guaranteed, run- 
ning light andloaded. Send for Catalogue. 


NATIONAL WATER-TUBE BOILER COMPANY: 
New Brunswick, N. J. 
Manufacturers of 


MOORE’S SYSTEM 


WATER-TUBE STEAM BOILERS, 


Unequalled for 


SAFETY, ECONOMY AND DURABILITY. 
Branch Offices: 
New York City, 64 Cortlandt St, 
Philadelphia, Pa., 49 N. 7th St. 
Boston, Mass., = 50 Oliver St. 


\WWHITE's FLEXIBLE METALLIC FILLET 


For use of Pattern Makers. Sizes 14 to 1 in, 


HOWARD WHITE, 44 N. 4th ST., 
PHILA. 
yy" 


TT : PA. 

36/" Ky Y/?/!\ Send for 
/ 4 Circular & 
Samples. 


100 MAIN s*. 
OWEST 
» LIVING 




















OIL CUPS 


i For Engines, Shafting, &c. 


J, E. LONERGAN & CO. 


Philadelphia, Penna. 





















market. 
no pay 


FLUOR SPAR 


THE BEST 


A natural product taken from our own mines. 
artificial compounds or manufactured products heretofore on the 
We guarantee its success if directions are followed, or ask 
Only 8 or 10 pounds to the ton of iron required to purify the 
iron, and will more than pay for itself in keeping the cupola clean. 
‘The best tlux for foundry work; also used in reduction and refining 
of silver, copper and lead. 
opaque W are 
etching ornamented glass. 


Unlike any of the 


Used by glass manufacturers in making 
Used by chemists in making hydro-tluoric acid for 
Can be used in manufacturing steel by 


the basic process. 


FOUNDRY FLUX 


Send for circular, prices and experience of users, 


THE EVANSVILLE LEAD AND SPAR MINING CO. 


Succossors to B. BURBANK & CO, 
EVANSVILLE, IND. 





Morse Etevator Works 


Adjustable Socket Wrench. 






Paw ful toot MORSE, WILLIAMS & CO., 
“ Aaa . i Successors to CLEM & MORSE, Builders of all Kinds of 
F putting up | 





hangers— for teps, reamers and lag screws. Jaws 
of ardened .i:el. Three sizes. 


CRAVES & MOORE, 
Hardware Specialties and Tools, 
112 Chambers Street, New York. 


PASSENCER AND FREIGHT 








HARRISON'S ADJUSTABLE FLUE-HOLE CUTTER. 


An effective labor-saving tool for the boiler shop. Size No. 1 cuts all size [ 
The cutters proper 
are forged from 5¢-inch round steel, can be renewed 
at trifling cost; are easily adjusted and firmly held. 

RESMIBSTomw és CO., 


WILMINGTON, DEL. 





holes from 2 to 5 inches, inclusive. 







Manufactured by 









I 


A FULL LINE OF SIZES. .s 


: Vertical Condensing, Engines 


Specially adapted for and extensively used 
in large grain elevators. 


BOTLERS. 


Manufactured by the 


| | Plc Tian Machine (to, 


FISHKILL-ON- me HUDSON, N.Y. 


Send for Catalogue A, containing Illus- 
trated Descriptions and Keterences 





| Ameri 





| MILL, CLARKE & C0., 






Automatic Hatch Doors 
A SPECIALTY. 
Send for Illustrated Circular. 


Office, 411 CHERRY ST. 


Works, Frankford Av.,Wildey a > 
and Shackamaxon Sts., Ee 
PHILADELPHIA, 


N.Y. Office, 108 Liberty Street. 


OSGOOD DREDGE CO., - ALBANY, N.Y. 
RALPH R, OSGOOD, Pres, JAMES H. BLESSING, Vice-Pres, 
JOHN K. HOWE, Secretary and Treasurer. 

Manufacturers of 
ITCHING ERRICKS, 
MACHINES, Etc., Eto, 


can Twist Drill Company’s 


PATENT CHUCK JAWS. 


8sizes. Price per set of 4 Jaws, $40, 
wis, $56. Bolted to lathe face plates, 
they make best und cheapest chuck in 
Address orders 
Boston and St. Louls, 
MANNING, MAXWELL & MOORE, N.Y. City, 
TALLMAN & McFADDEN, Philadelphia, Pa 

or Wi. BINGHAM & CO., Cleveland, Ohio. 


, THE GARDNER GOVERNOR: 


Over 40, 000 in Use. 


ADAPTED TO EVERY STYLE 
OF STATIONARY AND 
PORTABLE STEAM 
ENGINE. 








the world. 





REDGES, 
Excavators, 


Warranted to give satisfac- 
tion or no sale. 


FOR CIRCULARS AND PBI0ES, 
ADDBESS, 
The Gardner Governor Go. 


QUINCY, ILL. | 





— NOMBINATION DREDGR. =: 
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ase’ TANGYE BUCKEYE AUTOMATIC CUT-OFF ENGINES : 


25 to 1,000 H. P. 


These Engines are the combined result of long ex | 
perience with automatic cut-off regulation, and most | 
careful revision of all details. They are designed and 
constructed for heavy and continuous duty at medium 
or high rotative spee ‘ds. 
in Steam Consumption and superior regulation guar 
anteed. Self-contained Automatic Cut-off Engines. 
> 12to100H.P., for driving Dynamo Machines a specialty 
Illustrated Circulars with various data as to practics! 
Steam Engine construction and performance, free by 


S— a mail. address, BUCKEYE ENGINE CO., Salem, Ohio. 

SALES AGENTS: Geo, A. BARNARD, 70 Astor House, N, Y, {Pana Ronson CoRR Be vee inn 
KENSINGTON ENCINE WORKS, LIMITED, PHILADELPHIA, 

Sole Licensees and Manufacturers for New Jersey (South of Trenton), Eastern Pennsylvania, Delaware, Maryland and Virginia 


Ss 2 a her as Mug ye" 
GUARANTEED Percent:Less Gasthan AN) Brakeshorse-power 


g> OTTO GAS ENGINE, 


OVER 16,000 IN USE. 


SCHLEICHER, SCHUMM & CoO., 


PHILADELPHIA, PA. 


THE ALBANY STEAM-TRAP (0S 


BUCKET AND GRAVITATING 


TT: R:-A: Pp: Ss 


Automatically drain the water of 
condensation from HEATING COILS 
and return it to the boilers whether 
the coils are aboye or below the water 
levelin boiler, doing away with pumps 
and other mechanical devices for such 
. purposes. 

We also manufacture Blessing’s «at 
Patent Renewable-Seat Stop and Check “~~ 
Valves.—Send for Circular. 


~ Albany Steam-Trap Co, Atbazy- 
THE BECKETT & McDOWELL MPC. C0, 
STEAM ENGINES, Hoists, PUMPS. 


AND GENERAL MINING MACHINERY. 
120 LIBERTY ST. 


te" SEND FOR ILLUSTRATED CATALOGUE. 


amy, GASOLINE AND GAS ENGINE. 
\\ SIMPLET sme: DURABLE 


SAFE] = FEAQtE! —-PRFECTIVE! 


MATCHES USED! 
NO 


7} SLIDE VALVE! 


Unsarpassed economy in use of Gas. One 
turn of the fly-wheel, acting upon the 
small dynamo, creates an electric spark 
sufficient to start the engine running. 


Sizes, 2 to 10 horse-power. Send for lus. Circular 
YONKERS MFG. CO. saeysoni. 




















Gnietianiinn, 
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Highest attainable Economy | 





NEW YORK. | 











. + s 
MANUFACTURERS OF 


\MPROVED 






~ STEAM ENGINES 


uu VARIE™™ 
Sizes varying from 
30 to 2000 Horse Power. = " 
Horizontal or Vertical, Direct as 
Non 
Send for Circular. 
BRANCH OFFICE ° : 
Cor. 5th and Chestnut Sts.,= 
PHILADELPHIA. Pa. 





THE TABOR MF'G. COMPANY, 


SoLe MANUFACTURERS OF 


TABOR bl AM- EMME GOVERNOR 


Patented April, 1883, and December, 1884. 
WILL REGULATE AS CLOSELY AS THE BEST AUTOMATIC 
CUT-OFF ENGINE. 
Perfectly adapted to every type of Stationary and Portable 
with speed adjuster, Sawyer’s Lever and 
Automatic Safety Stop. 


SIMPLE,SENSITIVE & DURABLE. 


All Parts Interchangeable, 
Special Circulars 
Eas 


OFFICE AND SALESROOM, 


113 LIBERTY STREET, - - - NEW YORK CITY. 


 Wlge’c. cc MF'C. CO.NY 


Engine. Fittece 


Send tor and Price Tuists. 








~ LOGOMOTIVES uF F EVERY STYLE anoSIZE 


BLOND STANDARD Cae “EMPLETS } 
DP rp yy RTS ARE INTERCHANGEAE 
"SE ORDERED By NUMBER: 

TANDARD «xo NARROW 

~~ GAUGE. ~— 


) ALSO FOR ©& 


PLANTATIONS, 
\ MINES AND 
6) LOGGING. 


EUitations 
ai) pplicalion 


JOHN DEVINE. 
vie PR TREAS. SUPT LOCO. DEPT 


YHARLES Mi Vesna 


SS ANN ST. # New Yorr- 














Worcester, Mass., 


W. C. YOUNG & C eg Manufacturers of 
Engine Lathes, Hand Lathes, 
FOOT POWER LATHES, SLIDE RESTS, Etc. 











BUILDERS OF 





BOILERS, 


GAS HOLDERS, | WAVARDEN Se EMEITCHELL, 


GAS Germantown Junc., Philadelphia. 


GENERATORS, 


TANKS, 
STILLS, 

BRIDGES, 
Etc., Ete. 





HYDRAULIC RIVETING PLANT AND FULL FACILITIES, 








HEWES & PHILLIPS’ 


IRON WORKS, 


MACHINERY, 


New and Second-Hand. 









12 in. S., 5 ft. Be d E ngine L athe, Prentice, New 
5 * 6ft. ° Lathe & Morse. NEWARK,N.J. 
15 e f6 ft. be Fitchburg Mch. Co. SU d 
16 6” fe. Ames = Wi 
16 6° «= 68 ft. “ Bridgep’t. n’ly new 
fs * om * ba P.& W 
7 |. OE. ne a Putnam, not screw 
cutting. 
7 * ge Hewes & Phillips. 
at“ oe “ «Fitchburg, g. o. 
Sf * gt. * as és New Haven, g. o. yf 
2 ‘ 10tt. ‘ he { 
Aa * 14 ft. : Ames, nearly new. 
mn =: ee ad Ames, new. 4 
2 6 «16 ft. - Perkins. a 1 es 


20 in. Drill Prentice Bros. 
Also other smaller drills. 

Brown & Sharpe Universal Miller. 

100 lb. Bradley Hammer. 


Manufacturers of 
IMPROVED 


CORLISS ENGINE, 


400 Ib. Steam Hammer Miles. 

Nos. 2 and 4 Stiles Pune h Presses 
No. 6 Wilder - 

No. 4 Long & Allstatter Punch Press. 


20 in. shaper, G. & H., new. . ALSO A 

12 in, New Haven, good order. mo 

24 in, B’ port. new. High Speed Engine 
20 in. x4 ft. Planer, New Haven. BOTH 


Win, x6ft. Planer. Whitcomb. 

20 in. x 6 ft, Planer, Pratt & Whitney. 

26 in. x6 ft. ‘ Putnam. 

26 in. x6 ft. Powell, new 

82 in. x8 ft. ‘ Leonard & Clark, 

36 In. x12 ft. ‘ Niles, good as new. 
50-inch Vertical Boring Mili P hila. 
60 in. Horizontal Boring Mill, new. 

t0-iach Vertical Boring Mill, Leffell, cheap; 

also a line of Milling Machines, Screw Machines, 
Bolt Cutters, &c. WRITE AND STATE WHAT 
YOU WANT TO PURCHASE. 


E. P. BULLARD, 
14 Dey Street, New York City. 


Condensing and Non-Con- 
densing. High economic 
duty and fine regulation 
guaranteed 

Tubular Boilers and Steam 
Fittings, Planers, Lathes, 
Gear Cutters, Shapers, 
Slotters, also Hydraulic Oil 
Presses and Veneer Cutting 
Machinery, Shafting and Gearing. 


HEAVY PLANERS A SPECIALTY. 
KENDALL & ROBERTS, 


Eastern Agents, CAMBRIDGEPORT, MASS 








| 
} 


| LENGTH DESIRED. THIS LATHEIS DESIGNED 


Patent Portable Drilling Machine 


For fitting new Cylinders to Locomotive Boilers, Tt will 
drillall the holes in Smoke Boxes and Cylinder Flanges 
necessary to hang one pair Cylinders at one setting of the 
machine. Quickly set and operated. Driven by hand or 
belt power. 

Circulars on application. 


L. B. FLANDERS MACHINE WORKS, 


PEDRICK & AYER, Proprietors, - Philadelphia, Pa. 


Wh Ait Mahilveu Iron Planers Qa Sha ers 

A SPECIALTY OF = D ‘ 
A 24-INCH LATHE, 

WITH BED ANY SUPERIOR DESIGN AND WORKMANSHIP. 


ROCHESTER MACHINE TOOL WORKS, Lim, 


ROCHESTER, N. Y 














FOR SEVERE SER 
VICE; IT IS THE 
HEAVIEST OF ITS 





HEAVY 2 ee 


| DUCED, 


(| THE BABCOCK & WILCOX C0, 


| 





SIZE EVER PRO. 
WORKMANSHIP AS GOOD 
CAN 


LATHE 2"... 
{MAL RUDWORTH & 00, socio 


SEND FOR SPECIAL LIST. 


Second-tand Machine Tools, 


A LARGE ASSORTMENT AT LOW PRICES, 


NEW MACHINE TOOLS 


OF THE LATEST AND BEST DESIGNS 


AND THE 











—WATER TUBE - - - 


STEAM BOILERS COLD-ROLLED SHAFTINC, HANCERS, 
warner St.,N.¥.107 Hope St.,Glasgow,Scotland. PULLEYS, E7TC., ETC. 


Branch Offices: 


, 3 E 50 Oliver Street 
’: PRULAPELT BIA, 
5th Street. 
Cc RIC iO 
64S. Canal Street. 
NEW ORLEANS, 
54 Carondelet Street. 
SAN FRANCISCO, 


The George Place Machinery Co.; 
‘7 a Street. 


HAVANA 1 RS 
EO fan lenacio. 12i CHAMBERS ST., 


eau to Menrest “Office for Circular. 


SOLE SALE AGENTS FOR THE 
EDISON SHAFTING MFG, CO. 


NEW YORK. 
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~ BROWN & SHARPE MFG. CO., 


MANUFACTURERS OF 


MACHINERY AND TOOLS 


PROVIDENCE, R. I. 





SIZES OF SURFACE PLATES. 
4%,in. x 6in. 9ine x O9in. 12 in. x 12 in. 16 in. x 16 in, 
in. x Gin. 9 in. x 14 in. 12 in. x 18 in, 18 in. x 18 in. 
6 in. x 12 in. 10 in, x 15 in. 14 in. xX 14 in, 18 in. x $6 in. 
6144 in. x 18 in. 10 in, x 30 in, 14 in. x 18 in. 24 in. x 24 in. 


36 in. x 66 in. 


Illustrated Catalogue Mailed on Applicatior. 


CAR WHEEL AND AXLE Atma gal 


RAILROAD, LOCOMOTIVE 
AND CAR SHOP 


EQUIPMENTS 











Photographs and Prices on application. 


MILES TOOL WORKS, 


Hamilton, Ohlo. 
PHILADELPHIA, 713 Chestnut St. 
CHICAGO, Gaff B’d’g, La Salle St. 




















HOIST, ROTATE AND TRAVEL UNDER 
THEIR OWN STEAM. 


The most generally useful Crane for shops, 
contractors, steel mills, ete. All capacities. 
2 and 5-ton sizes usually in stock. Send 
for particulars and illustrated catalogue of 
all types of cranes. 


The Yale & Towne Mfg. Co., 


STAMFORD, CONN,, 
New York, Chicago, Philadelphia, Boston. 











LODGE, DAVIS & C0., 


Cincinnati, Ohio. 





¢®@™ Send for Prices ; it will pay you 


SUCCESSORS TO 
LODGE, BARKER & C0. 








E. E. CARVIN & CO., 


MANUFACTURERS OF 


E. GOULD & EBERHARDT, 
Machinists 4 & Tron Workers’ Tools. 


FIRST-CLASS PLANERS. 









RETURNS OVER 100 FEET PER MINUTE, ZO 
! (iN Hos 
Hh Sra 
ii i ~ a 
BS I pl pe 
a - N\ ¢ Rao 
a He e-e 
eid < . & 
$ _ 
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& pd || oe 
™ | = aor 
lis Say 
6 4 4 = Z = 
. ze 
- | 3 ace 
THE Brown Corron Gin Co., ® i|¢ 2 - 
New Lange, Conn., a “Se 
t. 23, 1382, > _ cg 
Gentlemen : .. mo ehe to the Z sy > 
26 in,x 26 in. x 8 ft, planer bought SS 
of yc .s0me time ago, it gives us =<] 
pleavure to say that it is the best Q - 
planer we ever saw. The man Eno 
we have on it says it “‘ Takes the Ss 





cake,” being the best he has run 
during the thirty years he has { 
Deen running pence. fe are 
well pleased with our purchase 
and no other planer would fil il 


il « - 
eae endere, and we will have De. T. BROWN, Treas. 


Lathes, Planers, Milling Machines and Drills. 
Special Tools for all kinds of manufacturing to 
order. Gear and Rack Cutting, Milling and Index 
Drilling to order. 


Nos.!39 to 143 CENTRE ST.,NEW YORK. 








HE PRATT & WHITNEY CO. 


—== Flartford, Conn. == 
MANUFACTURE 
Renshaw’s Ratchet Drills, Nos. 1 and 3; Upright Self-Feeding 
Hand Drilling Machines for Blacksmiths; Upright Drilling Ma- 
chines, single and multi-spindle, both those in which the spindles are without 
m feed movement and tables are operated by hand or foot lever, and those in 
which the tables have provision for adjustment, and spindles are fed by hand 
lever, or by hand wheel, or automatically; 
also, Horizontal Drilling Ma- poe A) 
chines, single and multi-spindle. 


Price List and Description furnished on 








Application. 
THE BILLINGS & SPENCER CO., Hartford, Conn. 
Belt Clamps, Machinists’ Tools, 
Right Sizes, Sewing Machine 
Right Inch Shutles 
Thirty-six Inch. Bobbins. 





DROP-FORGINGS OF EVERY DESCRIPTION. 
SEND FOR CIRCULAR. 


WARNER & _— | 
| 





Worcester. Mass. 


DAVID W. FOND, 


SUCCESSORS 
TO 





GLOBE VALVE OCHUCEH. 


Brass WORKING MACHINERY. 
ILLUSTRATED CATALOGUE ON APPLICATION. 





’ @Qanass we 


Eingine Xsathes, Elaners, Drills, ceo. 


POND MACHINE 100L C0, 







9 
a 


ass., U. 





New Designs, Quick Delivery. Great Variety. 





ENGINE 


Lowell, M 





Manufactirer of 


™ from 16 to 48 in. 


GEO. W. 
ffon. 











aremmmeemiinnia 

RANT'S GEAR BOOK contains much 
valuable and interesting information about 
Gears. It is sent free to any business 
concern on receipt of card or circular; to any 
other address for twenty-five cents, which is 

returnable with ong. order for Gears. 
GEORGE B. GRANT, 666 Beverly St., 


CO-Inch Lever Dr 


Especially made for Agricul- 
tural work. This machine has 
15-16inch spindle gear two to one 
has 4 changes on cone. Al 
gears and racks cut from the 


J. M. ALLEN, PRESIDENT.) 
W. B. FRANKLIN, Vior-Presmwgyr, 
J. B. Presos, Szorerary. 


Boston 








For New Reduced PRICE LIST, Write to 


G. A. Gray, dr. & Co., 


42 E. 8th ST., CINCINNATI, O, 









—. Sted ot, morse taper 
©. 2;1s a first-class too 
: 5. 17 in. 
- aprice ($7.00. Send for Cat- LATHES, 3 , 20 in, 
W. P. DAVIS, “PLANERS. 24'"x 24" “ 
NORTH BLOOMFIELD, N.Y. ) 80/’x 30° sad eee ae 
HE BUFFALO STEEL FOUNDRY, BUFFALO, 
THE N. Y. 
ORDERS AND CORRESPONDENCE PRATT & @ AS 
SOLICITED. Proprietors. 





A atlas 1 (ter ] MINDRACRORE 
OF Au Kops SHEET METAL GOODS, 2 pines, Re, 
ROP TILES & PARKER PRESS C0., 


s re MIDDLETOWN, CONN. 
HAMMERS \) Branch Ofice and Factory, 59 Duane St., New York, 


Tacs} 





J.M.CARPENTER Boog rif iiitiiititit i! 





PAWTUCKET.R.|1. 


























